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Launching ideas 
into reality 


PS .. . bold, imaginative ideas that work, 
oF that became real serviceable aircraft — the CF-100, 
the Jetliner and now nearing production, | 
the new secret supersonic interceptor — all this 
in the short dramatic period of ten years. 
The research, engineering and production 
- resources of Avro Aircraft form the nucleus of 
. : . re Canada’s newest industrial facility that has proved 
ss rer’ it has successfully met the exacting time schedule 
of the Jet Age and is now at work meeting, with reality, 
the supersonic demands of tomorrow. 
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Perhaps now, you know the name well 
7 . . . for every day Republic's F-84F 
THUNDERSTREAKS are more active. .. 
in more NATO countries . . . making 
more certain the lasting peace to which 
the NATO countries are dedicated. 


PREP EEE AWA & @i— 


FARMINGDALE, NEW YORK, U.S.A. 


Chane tad Callers ¥ a Jecongparalle THUNDER -CHAFT 
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HIGH POWER RADAR 
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CONTRAVES “F90” 
DIRECTOR 


MORE THAN 400 F90 DIRECTORS ARE 
OPERATING IN THE N.A.T.O. COUNTRIES. 
THEY MEET THE FOLLOWING 
REQUIREMENTS: 


Readiness for action 


Operation in rain, intense cold and heat 
without adjustments or abnormal maintenance 
work being required; 


High precision; 
Extreme lightness; 


Ruggedness; transportable over cross-country 
terrain without damage. 
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PARALLAX COMPUTER 


between search and fire control radar 
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CONTRAVES ITALIANA SpA 


ROME 
LUNGOTEVERE DELLE ARMI, 12 

















CONTRAVES GUNFIRE CONTROL SYSTEM 
FOR 40 mm GUNS 
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All the equipments are 












dynamically tested 


by oe THE FLIGHT SIMULATOR 


FBS-C 





COMPLETE TEST EQUIPMENT 


for use of N.A.T.O. repair depots for 


Contraves electronic components 
on ezene 
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[i: FIXED STATION 
=. —~ - This Pye VHF Fixed Station is designed for 
2% & service anywhere in the world. Robust, simple 
- = to operate and of small dimensions, it is specially 
a suitable for point-to-point Radio Links or for 
Hh mobile schemes. 
be a2 @ In the aeronautical band it provides a most 
. ~ =e efficient ground-to-air control station. 
e ay . - The equipment can be supplied with or without 
%, v a ws remote control facilities. 
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CAMBRIDGE (2 ENGLAND 
Pye (New Zealand) Ltd. Pye Canada Ltd. Pye Pty., Led. Pye (Ireland), Ltd. 
Auckland C.1., New Zealand Ajax, Canada Melbourne, Australia Dublin, Eire 
Pye Radio & Television (Pty.) Ltd. Pye Limited Pye Corporation of America 
Johannesburg Pye Limited, Tucuman 829, Buenos Aires 270, Park Avenue,Building A 
South Africa Mexico City Argentina New York 17. N.Y. 





PYE LIMITED -- CAMBRIDGE -- ENGLAND 


Phone: Teversham 3131 Cables: Pyetelecom, Cambridge 
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“Far-sighted” airports need a 


a“ 
a“ 
DECCA AIR SURVEILLANCE _~- 
RADAR TYP, E M. % 75 MILES AT 25,000 FEET 
% HIGH PERFORMANCE 
* LOW COST 
Ft “ail %& COMPACT 
Leeda date oe 
a. % EASE OF MAINTENANCE 
% STATIC OR MOBILE INSTALLATIONS 
ine 
Large or small—every airport is equally concerned in = — ~ 
the question of the safe tracking of air traffic. Decca’s _ ~ . 


























contribution in this field is the introduction of the 

Type MR75 Air Surveillance Radar, following the already 
world-wide and established success 
of the Type 424 Airfield Control 
Radar. This advanced radar 
operates in the X-band, and offers 
first detection of large transport 
aircraft at a maximum range of 

75 miles up to 25,000 ft. ceiling. 





Never before has such a compact, 
easy to maintain, high performance 
radar of this type been made 
available at such low cost. From 
the economic as well as the 
efficiency point of view, Decca now 
puts a high performance Air 
Surveillance Radar within the 
means of all airport authorities. 


DECCA RADAR LEADS THE WAY 


DECCA RADAR »TD © BOR PUR § BREA BR OD 
@ 0R27 
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Coastal patrol — Seamew patrol 


Because of its low land- 
ing speed, the Seamew 
can alight in an extremely 
small area. Tyre sizes 
can be easily changed to 
suit terrain, 








Seamew-—a tough, economical, all-weather 
submarine hunter. From an emergency coastal airstrip 
the Seamew can be airborne in a short distance to 
operate a wide-ranging patrol. It can conduct a 
maritime search with up-to-date radar equipment 

and use a variety of weapons to effect a kill. However 
rough-and-ready the airstrip, it can land back safely — 
with its low stalling and landing speeds and 

fixed, rugged, shock-absorbing undercarriage. 














The two position tail wheel gives the 

advantages of a tricycle undercarriage layout 

Sor landing, while retaining the desirable features of 
the normal undercarriage for take-off. 





The Shor answer 
isthe Seamew 





Generous flap surfaces contribute 
to the very low stalling and landing 
speeds. The Seamew is easy to fly 
and exceptional'y maneuvrable. 














NOW IN PRODUCTION FOR THE ROYAL NAVY AND THE ROYAL AIR FORCE 


Short Brothers & Harland Limited, Queens Island, Belfast, N. Ireland. The first manufacturers of aircraft in the world. 
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Only wings can help you 


The SUPER AERO is an ideal modern means of transport, fast, reliable, always ready for 
use. It is an all-metal twin-engined four-seater, valuable for business trips, private touring, 
sports, training, and often used as taxi aircraft. It will cut down your travelling time, give you 


perfect comfort and offer you all the pleasures of flying. Prospectus and demonstration 


on request. 


rom»: AERO-CRAFT ZURICH 


Bahnhofstrasse 77 (Switzerland) Telephone (051) 25 55 02 
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engines of increasing 
importance 






















“Nias po onal mony 
ee ™. 

E LA N. D A Convair 340 aircraft converted to Eland engines will be ~ 

on demonstration flights in Europe and the U.S. during this year. Another ™ a 


aircraft powered by Elands is the Elizabethan, converted for freighter evaluation. 











Napier Elands, fitted with auxiliary compressors for the tip-powered rotor system, 





will be mounted in Fairey’s new large transport helicopter, the Rotodyne. 


OR YX Two Napier Oryx engines are being mounted in the new Percival P74. 
Napier worked with Hunting Percival in the development of the Oryx which is a 
750-825 gas h.p. turbo-gas-generator. This new Napier power unit eliminates all 


mechanical transmission. 


GA Z E. LLE The Gazelle is another Napier engine which is going places. Two Gazelles 
are mounted vertically in the new Bristol twin rotor helicopter, whilst other designs to be 
powered by this engine are well advanced. The engines are directly connected to the 


rotor heads, providing mechanical transmission in its simplest form. 


ae Designers and manufacturers of Rocket Engines, 
ae NTS Rocket Motors and Ramjets 


N A PIE R power For romorrow’s AIRcRAFT 


Partners in Progress with The ENGLISH ELECTRIC Company Ltd. 
D. NAPIER AND SON LIMITED - LONDON W.3 - ENGLAND 
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Ground to air operation by VHF 





airfield communication equipment 


















Shown above is the type AD 801 
transmitter. It is compact and sturdy 
and, when fitted with shock absorbers, 
suitable for mounting in a vehicle. On 
the right is the type AD 818 receiver 
designed for aerodrome use in associ- 
ation with the AD 801 transmitter. 


coccccocce 


Marconi Equipment 


Type AD 801/818 provides ... 


Optimum intelligibility and range. 
Simplicity of operation. 
Complete reliability in all climatic conditions. 


Flexibility in choice of initial installation and 
facility for easy addition of channels to meet 


increased traffic. 
Remote control from up to five positions. 


Simultaneous broadcast on up to ten channels 


for multi-channel operation. 


More than forty Airlines and twenty Air Forces fit Marconi air radio 
equipment. Marconi airport installations are in use throughout the world. 





Lifeline of communication 


MARCONI 


Airport and Aircraft Radio Systems 


Partners in progress with The ‘ENGLISH ELECTRIC’ Company Limited 


Oi: ar ah as nen open ine Rinses: il 


MARCONI’S WIRELESS TELEGRAPH CO. LTD., CHELMSFORD, ESSEX, ENGLAND 





Succes dhier 


qui se confirme | ¥ 


Succes daujourd hui 
gui Ss affirmera. .. 





S.N.C.A.N. 12, Rue Béranger, Chatillon s/Bagneux (Seine) ALE 57-40 
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SOCIETE NATIONALE 


D’ETUDE ET DE CONSTRUCTION DE MOTEURS D’AVIATION 


150, BOULEVARD HAUSSMANN. PARIS. ( Vill) 








SOCIETE NATIONALE DE CONSTRUCTIONS AERONAUTIQUES DU SUD-OUEST 


HELICOP-AIR - 31 RUE FRANCOIS ler - PARIS 8@ - BAL. 06-83 


FASTER 
FARTFIE fF? 
HVA GHE fF? 


The development of guided missiles of every type is 
becoming one of the most competitive areas in our 
world today . . . for supremacy in this field can well 
determine peace for many years. The race is now for 
greater speed, higher altitude, longer range, 

more sensitive control. 

The strength of Western defence lies to a great extent 
in the development for the Armed Forces of these new 
weapons systems suited to the supersonic age. The 
once deadly cannon, machine gun and rocket are being 
superseded by complex weapons of great ingenuity. 
Canadair has long had a prominent role in Canada’s 
guided missile program, applying the knowledge 
acquired in years of experience in advanced aircraft 
systems engineering . . . and Canadair’s research, 
engineering and manufacturing resources are constantly 
making further important contributions to 


projects in this field. 


CANADAIR .__ 


LIMITED, MONTREAL, CANADA 
AIRCRAFT MANUFACTURERS 





European Representative: J. H. Davis, 
Princes House, 190 Piccadilly, London, W.1., England. 


CANADAIR HAS PRODUCED MORE JET AIRCRAFT THAN ANY OTHER CANADIAN MANUFACTURER 









ILATUS) 
i 


Pilatus 
Aircraft Works Ltd. 


Stans 


(Switzerland) 


Tel. (041) 8414 46 


PILATUS -AIR-SERVICE 





Pilatus P3 trainer in production for the Swiss Air Force 










Technical maintenance, overhauls, inspection, repairs 


and ground handling 


GENEVE-COINTRIN, TEL. (022) 335365  ZURICH-KLOTEN, TEL. (051) 937387 





STRUVER Aircraft Energisers 





Capacities: 35/42 kW, 1500 Amps. 28 Volts with air-cooled DEUTZ Diesel engine 60/66 HP 


AD. STRUVER GMBH AGGREGATEBAU MIT DEUTZMOTOREN HAMBURG 





* 
AERO GROUNDSERVICES LID 


(28@6 SCHIPHOL = 
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THIS AIRCRAFT OF TOMORROW... 





... USES TODAY'S GROUND ORGANIZATION 





THE TWIN-JET “CARAVELLE ” IS THE MEDIUM-RANGE AIRCRAFT OF TOMORROW 


because: 


e Its 465 m.p.h. cruising speed offers passengers the 
substantial saving in time they desire; 


e Payload is 70 passengers or 15,400 lbs.; 


e ‘Hourly transport capacity ’'’—more than 32,500 passen- 
ger-miles—is double that of the present conventional 
medium-stage aircraft; 


e Only half as many aircraft needed for the same traffic, 
hence much less capital invested; 


And the cost per seat-mile is the lowest in the world. 


THE TWIN-JET “CARAVELLE” USES TODAY'S GROUND ORGANIZATION 


because: 


Under standard regulation conditions, at a weight of 90,000 Ibs. : 
e It takes off normally in 1,490 yards; 


e Acceleration-stop distance is 1,960 yards and landing 
distance 1,200 yards. 


Thus the **‘ CARAVELLE ”’ can use existing airports throughout the world despite the fact 
that two-thirds of them have runways less than 2,200 yards long 





SOCIETE NATIONALE DE CONSTRUCTIONS AERONAUTIQUES DU SUD-EST 
6 Avenue Marceau PARIS 8éeme 











| IT ACTUALLY HAPPENED | 
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Statement by CAPTAIN E. WATTS, BEA, on his emergency landing in Cazaux airfield, Bordeaux, on 2nd Fanuary, 1956. 


During my incident on the 2nd January I was fortunate enough to have a Decca 
Navigator on my machine. I say fortunate for although I had a very competent crew 
the additional advantage of having a visual check on my position was invaluable. When 
the trouble developed I set course for Bordeaux purely on Decca, later checking by 
beacons and bearings. We were flying over eight-eights cloud during most of the 
descent and at one stage I was told I had actually crossed the coast, I glanced at Decca 
which gave me a position some 35 k/m from the coast, I decided to believe this and 
continued to hold as much height as was possible. Some 
seconds later we broke cloud over the sea thus proving 
Decca to be right. I was very happy indeed to have had 
the additional crew member along with me, namely Decca. 


You a/ways know where you are with " - C CA 


THE DECCA NAVIGATOR CO. LTD.,; LONDON 













ommunications 
by 


Srondard 


“> One of the largest telecommunication 

engineering organisations in the British Common- 
wealth Standard Telephones and Cables Limited 
is engaged in research, and the development, 
manufacture and installation of all types of com- 
munication and control systems. 
Concerned with every aspect of telecommunica- 
tions engineering, the Company is in an unrivalled 
position to undertake, within its own organisation, 
the co-ordinated planning of complete communica- 
tion projects involving inter-dependent systems of 
various types. 





‘Standard’ products include:— 


Telecommunication Line Transmission Equipment 
Radio Broadcasting Equipment 

Radio Communication Equipment 

Air Radio Navigational Aids 

Supervisory and Remote Control Systems 
Railway Communication Apparatus 

Railway Control Equipments 

Telephone Cable 

Sound-Reinforcement Systems 

Public and Private Telephone Systems 


Ww 


“ Standard” telecommunication 
systems serve society on land, 
at sea, and in the air. In the 
realm of aviation, “ Standard” 
radio equipment flies in many 
of the world’s leading 
aircraft, including the 
Vickers Viscount illustrated above 


TELECOMMUNICATION ENGINEERS 


Ce Stondard Telephones and Cables Limited 


CONNAUGHT HOUSE, ALDWYCH, LONDON, W.C.2., ENGLAND 


CAIRO - COLOMBO - DUBLIN - JOHANNESBURG - KARACHI - NEW DELHI - SALISBURY 
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For sater, — 
more economical operation, 
the makers of these 

famous aircratt 



















BEVERLEY 
BRITANNIA 
CANBERRA 
COMET 
HUNTER 
JAVELIN 
SHA VENOM 
SWIFT 
VALIANT 
VENOM MK, III 
VICTOR 
VISCOUNT 
VULCAN 
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--- Specify the 


PRON? <WAXARET? 


~ ANTI-SKID UNIT 


[ 


DUNLOP RUBBER CO. LTD. (AVIATION DIVISION), FOLESHILL, COVENTRY, ENGLAND 


xsu/eo6 
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Design starts from 
an attitude of mind 








THE REAL STARTING POINT Of aircraft design at ENGLISH 
ELECTRIC is not a piece of drawing paper but an attitude 
of mind. 







There was a time when admirable aeroplanes were 
designed by drawing (and re-drawing) until their nicely 
flowing curves were good to look at. This simple 
philosophy lasted surprisingly long, but it had unhappy 
side-effects. It inspired some unthinking people to 
believe that the intuition of an artist was a satisfactory 
substitute for the enquiring mind of the scientist. What 
worked—generally, but not always—in the low- 
subsonic piston age doesn’t work today. Today there is 
no substitute for knowledge. Today the tools of the 
design team are the same as the tools of the scientist— 
analogue computors, supersonic wind-tunnels, elec- 
tronic laboratory gear, harmonic analysers, cathode ray 
oscilloscopes and the kitchen stove and refrigerator (in 
larger and more highly-developed forms). But even then 
what finally matters is the team’s attitude of mind 
towards its tools. 
































Our attitude at ENGLISH ELECTRIC is one of open- 
minded enquiry into what is a dauntingly big and 
complex problem. There are no tools we will not use— 
even if we have to invent them first—to find out all we 
have to find out ; and there is no substitute for finding 
out. Before ever a new aeroplane flies, it must have been 
‘flown’ on the ground until nothing that is knowable 
without test flying is left unknown. 


This is a long and costly business—but today it is less 
long and far less costly than relying on a hunch and a 


hope. 


ENGLISH ELECTRIC 


aircraft 


THE ENGLISH ELECTRIC COMPANY LIMITED - QUEENS HOUSE - KINGSWAY - LONDON - wC2 a 
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No. 3, 1956 


AN AIR TRANSPORT AGREEMENT has been signed between Egypt and Poland, authorizing the Polish airline 
LOT to operate a thrice-weekly service between Warsaw and Cairo. 


THE PROPOSED 10% INCREASE IN FIRST-CLASS FARES over the Pacific and Atlantic has been "temporarily" 
agreed to by the U.S. Civil Aeronautics Board. Approval has been granted for the period April Ist to Septem- 


ber 30th, 1956. 
CAMBODIA has become the 67th member state of the International Civil Aviation Organization. 


THE PRE-WAR DOUGLAS DC-3 is still the aircraft used in largest numbers by United States domestic airlines: 
299 out of the total of 1,398 aircraft operating domestic services. 


ALL JET AIRCRAFT will take off and land "almost vertically" in about thirty years, forecasts General Milton 
W. Arnold, Vice-President of the Air Transport Association of America. 


THE U.S. CIVIL AERONAUTICS ADMINISTRATION has set aside $38,932,000 for the expansion of airports up 
to June 30th, 1956. The programme covers 319 airports, including New York International Airport. 


LIQUIDATION OF ALA LITTORIA: The Italian Government has asked Parliament for a further 125,000,000 lire 
for the liquidation of Ala Littoria. Before World War II the airline operated a route network of 46,207 km with 
133 aircraft. During the war it sustained losses amounting to 6,600,000 lire (1944 value). 


THE AMERICAN AIRCRAFT INDUSTRY delivered a total of 4,753 civil aircraft in 1955, toa value of $271,010,- 
000, compared with 3,389 aircraft valued at $295,738,000 in 1954. Backlog of orders for civil aircraft at the 
end of 1955 was 752, an increase of 20% over the number at the end of 1954. 


BOEING AIRPLANE CO. AND DOUCLAS AIRCRAFT CO. are running neck and neck in the race for jet trans- 
port orders. After T.W.A.'s contract for 30 Boeing 707s and Delta Airlines Inc.'s order for six Douglas DC-8s, 


totals now stand at 103 jetliners for Boeing and 104 for Douglas. 


THE GLENN L. MARTIN CO. has received authorization from the U.S. Government to build a large guided 
missiles centre at Denver, Col. The cost of the complete installation is not yet known, but an initial expendi- 
ture of $10,000,0°0 is scheduled. Martin, which is already involved in the earth satellite programme, is also 
expected to participate in the development of the airframe for an intercontinental missile. 
































BOEING AIRPLANE CO. plans to expand its Renton plant, south of Seattle, by building a new facility chiefly 

for the assembly of body sections for the 707 jet transport. Cost, $8,500,000. 

ROLLS-ROYCE LTD. is building a nuclear engineering laboratory in Derby. The company has been working on 
the application of nuclear energy to aircraft propulsion and related fields for the past 18 months and is applying 
its experience to the development of light-weight reactors. 


DECCA RECORD CO. has decided to raise its share capital by £1,000,000 to £3,058,427 by the issue of 5,000, - 
000 shares at 4 shillings par. 


ENGLISH ELECTRIC CO. announces a net profit of £2,858,632 for 1955, compared with £2,104,219 for the 1954 
business year. Total dividend for the year 12 1/2 percent. Share capital was raised during the year from £10, - 
416,291 to £15,221,721. - Gross sales £6,570,601 (£5,371,281); depreciation £1,894,656 (£1,557,676); taxation 
£3,471,954 (£3,041,462); reserves £242,014 (£225,600). 

THE DORNIER WORKS, Friedrichshafen, have received from the West German Defence Ministry an order for 

428 Dornier Do 27 four-seat communications and training aircraft. The West German aircraft industry expects 

to receive further orders to a total value of DM 120,000,000 (production of foreign types under licence, mainten- 


ance and repairs). 


A MEDICO-PHYSIOLOGICAL SECTION has been set up at the Brétigny Flight Test Centre, France. Equipment: 
a Latécoére centrifuge for 40 g accelerations, two low-pressure chambers and improved installations for simulat- 


ing atmospheric conditions at high altitudes. 




















* From INTERAVIA's world-wide news service, including INTERAVIA AIR LETTER, the daily international aviation news digest. — No part may 


be reproduced without written permission. 





NORTHROP SM-62 SNARK: First pictures of this guided missile have been released for publication by the U.S 
Air Force. The Snark carries an atomic warhead. Range: 5,000 miles 

THE FIRST RB-66 RECONNAISSANCE VERSION of the twin-jet Douglas B-66 bomber has gone into service with 
the U.S. Air Force. This puts an end to persistent rumours that the RB-66 could not be made operational because 
of technical difficulties. According to the makers, the RB-66 operates at speeds of 600 to 700 m.p.h. at altitudes 
in excess of 50,000 ft 

A FAIRCHILD C-123 twin-engined transport wing has been allotted to the United States Air Force in Europe. 

The aircraft can carry up to 60 fully-equipped troops. 


A_NEW RECORD for the London-Cairo route has been set up by an English Electric Canberra. Flying time: 3 
hours 59 mins. 9 secs. The previous record of 5 hours 7 mins. was held by a de Havilland Comet I. 


AIR BASES IN ITALY: Naples-Capodichino air base is to be evacuated by the Italian Air Force and converted 
into a purely civi! airport. Units of the 4th Air Force Brigade stationed there will be transferred to Pratica di 
Mare, southwest of Rome. New military airfields are to be constructed at several localities on the Adriatic 

coast, including Rimini and Cervia. 

THE DOUGLAS PLANT AT LONG BEACH AIRPORT, California, is to be the site of the final assembly of the 
DC-8 jet airliner. The Long Beach municipality has approved a $5,500,000 bond issue for the expansion of the 
airport which had been set as a condition by the company. 

EGYPT'S AIRLINE MISRAIR is to open a thrice weekly Cairo-Rome service on March 19th, with extension to Lon- 
don in May. At the same time services will start on the following routes: Cairo-Khartoum-Jedda-Asmara; Cairo- 
Beirut and Cairo-Benghazi-Tripoli-Tunis. The company will use its three Viscounts and seven Vikings on these 
routes (a fourth Viscount is due to be delivered before the end of the year); several Fairchild UC-45s will be con- 
verted into freight transports. - Misrair has a capital of 1,500,000 Egyptian pounds which is to be raised to 2,000,- 
000 in 1957 and 3,000,000 in 1958. 























BRITISH AVIATION EXPORTS totalled £7,117,924 in January 1956, some £2,714,986 more than in the same month 
last year. This is the highest monthly total ever recorded by the industry. 





WORKSHOP BRIEFS . 


Flight testing of the first Vickers Viscount 700D (for Capital Airlines) has begun. The first 700D for Central 
African Airways should also have been compieted by the time these lines appear. - Three standard versions of 
the 700D series have so far been developed: Viscount 700D (for non-American companies), Viscount 770D (for 
North American companies) and Viscount 771 (for North American companies, with luxury cabin equipment). 

* The sales price of a North American F-100 Super Sabre jet fighter is approximately $640,000. * The Airborne 
Computers Laboratories of International Business Machine Corp., New York, have developed a new electronic 
navigation and bomb sight equipment particularly suitable for use in supersonic bombers (B-52). It makes bomb- 
dropping over the target entirely automatic. * The U.S. Air Force has provided a Boeing B-47 jet bomber for 
the testing of Canade's Avro PS-13 turbojet (more than 19,000 Ibs. thrust). The bomber is being converted into 
a flying test bed by Canadair Ltd. The PS-13 is destined to power the Avro CF-105 delta-wing supersonic fight- 
er. * Britain's Fairey Aviation Co. is producing an air-to-air guided missile known as Fireflash under Ministry 
of Supply contract for the R.A.F. The Fireflash has a powder-propellant rocket motor and is built for speeds of 
Mach 1 plus. * A Dassault Super Mystére has reached Mach 1.35 ina glide. * Thrust of the Rolls-Royce Con- 
way by-pass engine is officially given as 13,000 Ibs.; length 128.8 ins., diameter 41.5 ins.; annular combustion 
chamber. * Ten Fokker S.14 Machtrainer jet trainers have so far been taken over by the Royal Netherlands Air 
Force. Altogether the R.N.A.F. has ordered twenty of these aircraft. * An additional order for Lockheed WV- 
2 (Super Constellation) early worning radar aircraft, to a total value of $60,000,000, will keep this type in pro- 
duction until the end of 1957. The WV-2 is powered by 3,250 h.p. Wright compound engines and is manned by 
a crew of 31. * Chance Vought is working on the development of a U.S. Air Force version of its F8U-1 Crusad- 
er Navy fighter Several U.S. aircraft manufacturers have received development contracts from the U.S. Army 
for a STOL sircraft (Short Take-Off and Landing). * The first Bréguet 1050 anti-submarine aircraft will be ready 
for flight by the end of the summer. A preproduction batch is being built. * The second Fairey Delta 2 proto- 
type flew for the first time on February 15th, when it exceeded Mach | in level flight. 


* * * 
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The Third Phase of Air Transport 


A surprise that wasn't 

It has been hanging on the wall in /nferavia’s 
reception room for more than two years... 
At Christmas 1953 Douglas Aircraft had pre- 
sented its business friends throughout the 
world with a hand-painted hanging plate. 
Times have changed. It is not Limoges, Meis- 
sen, Delft, Derby or Copenhagen porcelain but 
native Californian pottery. The four aircraft 
depicted on it included a four-jet commercial 
transport. Those who had eyes to see, saw and 
understood. For the benefit of readers, the 
plate is reproduced here. That was in 1953. An 
artist’s forecast has meanwhile been turned 


into tangible orders. 


In July 1954 another American four-jet 
transport, known as the Boeing 707, flew for 
the first time on the U.S. West Coast. As tests 
proceeded satisfactorily the U.S. Air Force be- 
gan to show interest, placed a sizeable order 
for the tanker-transport version of this aircraft 
and forebade its supply to commercial opera- 
tors. 

On June 14th, 1955, Douglas got busy and 
announced with the necessary fanfare that the 
firm had decided to offer to airlines the jet air- 
craft pictured on the 1953 hanging plate, with 
delivery from 1958 onwards. 

Not to be outdone, Boeing announced two 
days later, on June 16th, to an astonished 
public—including Douglas—that the then Air 
Force Secretary, Harold E. Talbott, had rever- 
sed his earlier decision, the Boeing 707 was no 
longer an Air Force monopoly, and civil ver- 
sions would also be built. First deliveries 1958, 
first operations 1959. 

In dimensions and performance the two 
rivals are externally almost as like as two peas. 
Airlines could therefore order, let us say, 
which ever pleased them better. Douglas could 
claim that it had the greatest experience as 
supplier of commercial transport aircraft, from 
the DC-2 to the DC-7. Boeing in turn could 
maintain that it was the expert in heavy multi- 
jet aircraft, and its prototype had already flown 
several hundred hours over a period of eighteen 
months. 

Both manufacturers, however, had proceeded 
with inexorable logic in one point: they had 
postponed their decision to build jet transports 
until sufficiently powerful, proven jet engines 
were really available. 
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Several months passed. Then, on October 
13th, 1955, Pan American World Airways 
issued a statement: the jet transport age had 
begun, P.A.A. had drawn its practical conclu- 
sions and ordered twenty Boeing 707s and 
twenty-five Douglas DC-8s to a total value of 
$269,000,000, with delivery dates between 
December 1958 and December 1959. 


Three days later the representatives of some 
70 leading world airlines sat, pleasantly smiling, 
but with signs of a certain nervousness, round 
the table in New York’s Waldorf-Astoria Hotel 
at I.A.T.A.’s Annual General Meeting. Some 
of them seemed to be in a hurry to get to 
warmer climes, to the West Coast, to see what 
was going on at Boeing in Seattle and Douglas 
in Santa Monica. They wanted to know all 
about these jet aircraft and they wanted to pre- 
vent their colleague Juan Terry Trippe of 
P.A.A. from getting ahead of them in the air 
transport race set to begin somewhere about 
1960. The visitors found their trip to the West 
Coast somewhat costly—as the list below 
illustrates. For the hosts in Santa Monica and 
Seattle the invitation to the airline bosses 
proved rewarding. By February 15th, 1956— 
that is, within four months—Douglas and 
Boeing had booked orders for 221 four-jet 
commercial transports officially valued at a 
minimum of $1,300,000,000. Never had there 
been such a boom. 


The painted plate... The Douglas DC-8 jet transport 
figured amongst other recent Douglas odels on the hand- 
made hanging plate which Douglas Aircraft Co. sent as a 
Christmas greeting to its friends in 1953. Its artistic 
prophesy differed little from the imminent reality. 


Yet all this is not really surprising. What is 
more, it is not the first time that something 
similar has happened. 


When in 1935 the relatively small firm of 
Douglas Aircraft brought out the DC-3, the 
first more or less economic and reliable com- 
mercial aircraft—after the three-engined Jun- 
kers Ju 52—and actually found customers for 
it, many warning voices were raised. It was 
calculated that the world market could absorb 
at best fifty DC-3s, that it would not be 
possible to fill these aircraft or to find a 
thousand passengers day after day for the 
world’s air services. That was twenty years ago, 
and the DC-3 has already gone down in history. 
Roughly 11,000 of these aircraft were built, of 
which some 3,000 were bought by the airlines; 
the rest were absorbed by the military services 
during the war and many are still flying. 


After the war, when Lockheed offered for 
sale its four-engined Constellation, Douglas its 
DC-6 and Boeing its Stratocruiser—all of them 
long-range aircraft with pressure cabins—the 
market did seem to be saturated. In the spring 
of 1947, for example, there were sixteen Con- 
stellations standing on the apron at Lockheed’s 
Burbank Air Terminal waiting for purchasers. 
The reasons for the subsequent change in the 
situation need not be repeated here, but the 
fact remains that between 1949 and 1955 
commercial aircraft, 
ranges, came to be in short supply. 

To sum up, the advent of the twin-engined 
Douglas in 1935 introduced the first phase of 
true scheduled air transport. The second phase 
began in 1946 with the American four-engined 
machines for transcontinental and overseas 
operations. And a third phase has just been 
heralded for about 1960. The age of jet trans- 
port has begun. 


particularly for long 


Money is no object... we have to borrow 
anyway 

Our friends of Aviation Week were the first 
to quote an anonymous American airline presi- 
dent whose statement—which meanwhile has 
become slightly hackneyed—deserves repeti- 
tion: “... We are buying airplanes that haven’t 
yet been fully designed with millions of dollars 
we don’t have and we’re going to operate them 
off airports that are too small in an air traffic 
control system that is too slow, and we must 








Jets or nothing... 
twin-jet airliners, plus options. 





Signing jet orders worth $100,000,000 for ten Boeing 707 four-jet transports and twelve SE Caravelle 


Seated, left to right: Wellwood E. Beall, Senior Vice-President, Boeing Airplane Co. (not to be mistaken for Ralph L. 
Bell, Director of Commercial Sales); Louis Lesieux, Director-General of Air France; Max Hymans, Chairman of Air 
France; Georges Héreil, Managing Director of S.N.C.A.S.E. (‘Caravelle’). —Standing, third from left to right: Ray- 
mond Dupré, Deputy Director-General of Air France (author of an article in this issue); Maurice Lemoine, Secretary- 
General of Air France; M. Montarnal, Director of Finance, Air France; M. Giusta; at left, two Boeing representatives. 


fill them with more passengers than we’ve ever 
carried before!” If this statement was ever 
really made, and its author nevertheless ordered 
four-jet transports, he should either resign 
immediately or be removed by his directors for 
reckless conduct of his business. It must, how- 
ever, be conceded that a great many improve- 
ments must be made on the ground before these 
aircraft come into service. It is also true that 
new passenger resources will have to be tapped 
for them. On the other hand, as the articles on 
the following pages show, if these aircraft are 
properly operated they can make air transport 
a truly economic proposition for the first time. 
But they also insist that many reforms must be 
made in preparation for the new phase. This is 
one of the reasons why Jnteravia’s Editors 
decided to devote the March and April issues 


to this revolutionary problem. 


An entirely new tune will have to be played 
in air transport. The day of eternal lamentation 
is past. Banks and insurance companies on both 
sides of the Atlantic seem to agree that the risk 
attached to investing in jet aircraft under sound 
business principles is virtually non-existent. 
None of the purchasers seem to have any 
serious headaches in this respect. 


Why should they have? Hitherto there has 
been universal complaining at general meetings 
and air transport conferences, and cries of woe 
were the fashion. All had trouble in financing 
even the most urgent depreciations, taxes and 
charges ate up profits, there was practically 
nothing left for interest payments on capital or 
for new investment, and it was a work of art 
to squeeze out even the most meagre dividends. 
All determinedly sang the same song. But then 
in December 1955 one airline operator stepped 
forward and painted quite a different picture to 
businessmen of his country: “Calculated on 
share capital and reserves, the gross profits of 
certain airlines before taxes in 1954 were as 
follows: T.W.A. 31%, United 239%, American 
Airlines 21%, P.A.A. 21% and even K.L.M. 


o/ » 
8%. 
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This is by no means bad, even if these gross 
profits are reckoned before taxation. The air- 
line bosses are no infants with their nine-figure 
balance sheets! They know as well as anyone 
how a taxation account must be prepared in 
order to prevent the worst. Between 31%, gross 
profit and misery is a long step. 

For once, then, there is no call for tears of 
sympathy. Nevertheless, there are many re- 
spects in which changes must be made. Another 
expert also said in December 1955 that the air 
transport market cannot under present condi- 
tions be affected by increased supply. Sales 
campaigns are not designed, as in the luxury 
trades, to create additional demand. The words 
“under present conditions” should be partic- 
ularly noted. Present conditions can never be 
permanent, the third phase of air transport 
merely pushes them aside as out of date, and 
the new supply will give the air transport 
market a completely new face. 
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The third phase 


By about i960, then, four-jet aircraft with 
seating capacities for about 125 passengers— 
over 200 have already been ordered—will 
come into service. It has been calculated that 
the annual transport capacity of one of these 
aircraft equals that of a 45,000-ton ocean liner, 
i.e., that roughly 50,000 passengers can be 
carried by each aircraft in a year. Assuming that 
60 of these aircraft, or roughly one third of the 
total, are used over the North Atlantic, this 
means that from about 1962 onwards some 
3,000,000 seats will be offered. Assuming 
further that the economically minded operator 
bases his calculations on a 65 % load factor, this 
still means that passenger volume will have to 
be multiplied by four or five between 1955 and 
1962. Why not, though, if the air transport men 
know their business and attract new classes of 
passengers by reorganizing timetables, lower- 
ing rates and improving ground handling 
procedures, etc.? Why not, if the economic 
crisis which the Communist world prophesies 
for the “capitalistic countries” can be avoided ? 
This, however, is not the concern of air trans- 
port, but exclusively of international politics. 


Is it not a fascinating thought that by about 
1960 a passenger will be able to board a trans- 
Atlantic aircraft in Paris or London at 07.00 
local time and land in New York around 09.00 
local time ? In theory the same man could leave 
New York again the same evening, having 
completed his business—provided his health 
could stand it—and be back home at dawn 
ready for a new day in his office. 


If this is not a revolution, what is ? EEH 


SUMMARY OF JET TRANSPORT ORDERS (As of February 15th, 1956) 








Buyer Number bg i Delivery Dates 
A—BOEING 707 Pan American Airlines 20 109,000,000 Dec. 1958 to Nov. 1959 
(three versions) American Airlines | 30 135,000,000 from March 1959 

Braniff Airways re | 30,000,000 from Sept. 1959 

Continental Air Lines 4 21,300,000 1959 

Air France 10 | 71,000,000 | Nov. 1959 to Nov. 1960 

Sabena 4 Japp. 20,000,000 | from Dec. 1959 

Trans World Airlines 8 + 22! app. 180,000,000 from April 1959 

Total 103 566,300,000 





Pan American Airlines 
United Air Lines 


B—DOUGLAS DC-8 
(transcontinental 


1959 to 1960 
from May 1959 


25? 160,000,000 + 
30 175,000,000 














and interconti- National Airlines 6 36,000,000 1959 to 1960 
nental versions) Eastern Air Lines 18+8° 165,000,000 | May 1959 to March 1960 
KLM-Royal Dutch Airlines 8 50,000,000+ | from March 1960 
Japan Air Lines | 4 27,000,000 + 1960 
Scandinavian Airlines System) 7 /app. 50,000,000 1960 
Pan American-Grace Airways}; 4 | 25,000,000 Early 1960 
Swissair ee 16,400,000 Spring-summer 1960 
Delta Airlines 6 /app. 36,000,000 from June 1959 
Total 110+8 |more than 740,400,000 
C—DE HAVILLAND 
Comet IV B.O.A.C. 20 = from 1958 
D—SNCASE SE. 210 ' 
Caravelle Air France 12 _ End 1958 to early 1960 











Hughes Tool Compa 


ny, main shareholder in T.W.A., announced on February 7th, 1956 a firm order for eight Boeing 
707-120 Jet Stratoliners for T.W.A.'s transcontinental services, and an option on another 22, the majority of which may 


be the 707-320 Intercontinental version. Cost (including spares) is estimated. 


Four of the 25 DC-8s ordered by P.A.A. are to be leased to Panair do Brasil. 


> While “options to buy’’ are generally disregarded in this list, the option taken by Eastern Air Lines is listed here because 
the eight DC-8s involved may be regarded as forming part of a firm order. 
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Turbine Transport Experience 


CHAIRMAN OF 


The Editors are pleased to have among their authors the head of the only 
airline which to date has had an opportunity of gathering large-scale practical 
operational experience with jet transport aircraft—British Overseas Airways 


A\istines throughout the world are nowadays 
thinking in terms of pure jet and turboprop 
equipment, the volume of orders for aircraft of 
these types is rapidly increasing, and during the 
next few years many operators will be changing 
over from piston-engined aeroplanes on long 
distance as well as on medium stage routes. 


As the first international airline to have 
offered the public smooth and swift travel in 
pure jet airliners, B.O.A.C. has accumulated an 
invaluable fund of practical experience in com- 
mercial jet operation. Between May 1952 and 
April 1954 we flew more than 25,000 Comet 
hours on regular services and carried nearly 
55,000 passengers. Revenue passenger miles 
amounted to 208,642,935. 


B.O.A.C, will also be the first airline to intro- 
duce turboprop airliners on long distance routes 
when the Bristol Britannia comes into service 
later this year. Members of the Corporation 
flying staff have already spent many months 
assisting in the manufacturer’s development 
programme of this extremely promising air- 
craft, thereby acquiring highly useful know- 
ledge of the Britannia’s operational charac- 
teristics. 

Our experience has shown us that there is 
nothing mystical about the operation of jet air- 
craft. Although they demand the application of 
some new techniques they do not present any 
great problems or require undue cosseting. 


Before the introduction of the Series One 
Comet, the only previous operational experience 
of jet propulsion in Britain was with single and 
twin-engined fighters which were not called 
upon to display the handling and comfort 
characteristics demanded of an airliner which 
carries fare-paying passengers. In fact, we were 
introducing a four-engined airliner with the 
performance of the pre-supersonic jet fighter. 
This was undoubtedly the most significant de- 
velopment in civil air transport to that date and 
we were proud of the pioneering role we had 
elected to play by our decision, soon after the 
last war, to place the first airline orders for jet- 
liners. 

A Comet was made available to B.O.A.C. by 
the Ministry of Supply early in 1951 and in 
advance of the first deliveries. We were thus 
able to undertake a programme of development 
flying during which it was soon discovered that 
the actual handling of the aircraft was a straight- 
forward matter and that the emphasis of our 






BY SIR D.F.C., 


BRITISH OVERSEAS 


MILES THOMAS, 


research was to be on the technique of opera- 
tion. Naturally, a cruising speed approaching 
500 m. p. h. demanded faster mental activity 
by the captain and crew than was required of 
them when they were flying piston-engined 
aircraft. Decisions had to be made more quickly, 
and everyone had to accustom himself to 
thinking one step ahead all the time. 


There was a certain increase in the tempo of 
the work to be done on the flight deck because 
everyone had to do the same work in a shorter 
period of time. However, we found that it was 
possible to streamline various procedures and 
to eliminate some of the tasks hitherto carried 
out in flight on piston-engined airliners, and so 
reduce some of the effects of this increased 
tempo. In this context it is worth noting that 
the conversion of crew members to jets showed 
that the age of the flying staff was largely 
immaterial provided that they were not too 
conservative in their approach to flying. 


Navigation is a good example of the impact 
of high cruising speed on flight deck proce- 
dures. Obviously the officer responsible for the 
navigation on a Comet had to make his calcula- 
tions with a new alacrity. To offset this, how- 
ever, the Comet cruised for the larger part of 
its flight above weather and at heights where 
the navigation devices worked particularly well. 
One procedure which needed amendment, 
however, was the practice of reporting by radio 
at pre-determined positions to air traffic control 
centres, particularly in areas of high traffic 


Sir Miles Thomas, D.F.C. 























AIRWAYS CORPORATION, 


LONDON 


Corporation, While British jet services have been suspended for some time 
owing to circumstances beyond B.O.A.C.’s control, the airline is planning to 
resume them again on its Empire routes in 1958-59. -Ed.- 


density. The airways reporting points were 
designed for aircraft travelling at piston engine 
speeds, so that an aircraft cruising between 450 
and 500 m. p. h. had to radio position reports 
at extremely short time intervals. This was 
considered unacceptable, and by agreement 
with the various air traffic control authorities 
it was arranged that the Comets need only report 
at a smaller number of designated points. 


Another example of the re-planning of work 
on the flight deck arose in connection with the 
duties of the flight engineer, with particular 
relation to the consumption of fuel. It was 
necessary to integrate the weight of fuel used 
as against distance flown with a high degree of 
accuracy, and conventional fuel gauges were 
not sufficiently precise for this exercise. Instead, 
the engineer watched flow meters and kept a 
careful log of the rate of fuel flow. Periodically 
this was checked against a form of the well- 
known “How Goes It”, to ensure that the 
distance covered corresponded to the amount 
of fuel used. The engineer’s work was eased in 
other directions, however, by a reduction of 
the entries required in engine logs, and the 
simplicity of the engine and ancillary control. 


The actual cruising procedure in the Comet 
was simplified compared with piston-engined 
airliners in that the pattern for the cruise allowed 
little variation. After take-off the Comet would 
climb for the first half-an-hour or so of its 
journey to the most economical cruising alti- 
tude for its weight, about 35,000 feet. The 
cruise itself was a very gradual climb at con- 
stant r. p. m. as the weight of the aircraft was 
reduced by the consumption of fuel. The 
descent was begun at a point some 150 miles 
from the airport of destination. 


Before the introduction of the Comet there 
was a feeling in some circles that jet airliners 
would present air traffic control problems where 
there was “stacking” at airports because of their 
rate of fuel consumption at lower altitudes. We 
worked on the principle that B.O.A.C. would 
seek no special favours for the Comet from 
control authorities and in practice it was found 
that holding consumptions were not as high 
as some people originally anticipated and that 
“stacking” was practicable. It was desirable 
that advance notice of the possibility of diver- 


sion or a “stand-off” period should be given | 
to the Comet before the descent began but in | 


VOLUME XI - 


AN RIA Mes 


No. 3, 1956 4 








Con 


trai 
the 
mer 
lato 
only 
ort 
out 
lack 
and 
wer 
pist 
expe 
who 
perf 
lack 
resu 
the « 
A 
fanni 
with 
to bi 
assoc 
turb 
fly n 
oper: 
thos« 
oper: 
weer 
weig 
will « 
In o 
requi 
rising 
flight 
Alt 
Come 
mach 
airwa 
cipate 
proce 
Come 
will 1 
instea 
movi 
avoid 
grour 
not re 
engin 
cours 
“jumy 
are ta 


OL 








1956 © 





general the aircraft proved itself to be not 
inflexible when operating in and out of airports. 
Fuel was always carried for wave-off diversions. 


The great value of flight simulation for 
training purposes was clearly demonstrated by 
the Comets and it was found that after crew 
members had carried out exercises on the simu- 
lator they reached a degree of proficiency after 
only one trip “down the route” whereas two 
or three trips would have been necessary with- 
out the simulator experience. Because of the 
lack of noise and vibration on the flight deck 
and because times in the air on any given sector 
were so drastically reduced compared with 
piston-engined flight times, the crew members 
experienced less bodily fatigue despite the 
whole-hearted concentration required in the 
performance of their duties. Incidentally, the 
lack of vibration throughout the airframe also 
resulted in a noticeably longer life for many of 
the components. 


Although our experience of flying the Bri- 
/annia is not yet comparable with that achieved 
with Comets, I can say that there do not appear 
to be any outstanding problems or difficulties 
associated with the introduction of long range 
turboprop airliners. Because the Britannia will 
fly neither as high nor as fast as the Comet the 
operating techniques are more nearly akin to 
those of piston-engined aircraft. The normal 
operating altitude for the Britannia will be bet- 
ween 20,000 feet and 30,000 feet according to 
weight, sector and other considerations, and it 
will cruise at constant compressor revolutions. 
In order to comply with air traffic control 
requirements it will make a “stepped cruise”’, 
rising, say, 2,000 feet every two hours on 
flights of more than about 1,000 miles. 


Although the Britannia is slower than the 
Comet, it is that much faster than piston-engined 
machines for the same question of rapidity of 
airways reporting points to arise, and we anti- 
cipate that, as with the Comet, a new reporting 
procedure will have to be applied. Like the 
Comet, the Britannia, when about to take off, 
will receive clearance to start from the apron 
instead of waiting at “run up points” before 
moving forward to the runway. This is to 
avoid wasteful fuel consumption on _ the 
ground and also because turbine engines do 
not require the test runs associated with piston 
engines before take-off. Such a procedure, of 
course, does not enable jets and turboprops to 
“jump the queue” when a number of aircraft 
are taking off in quick succession; they merely 
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Comet III, forerunner of Comet 1V, with which B.O.A.C. 





expects to resume its jet services in 1958. 


await their turn on the apron and then move 
straight out for take-off. 

In our experience the turbine engine gives a 
high standard of serviceability, with the result 
that there are fewer delays through engine 
trouble. Landing and take-off runs have not 
given rise to any particular problems, and on 
its recent round-the-world flight the Comet /// 
produced some convincing evidence of its 
ability to make a quick take-off and to use a 
short landing run. Our Britannias are flying to 
what are probably the most stringent require- 
ments to be laid down for take-offs and land- 
ings. The Proteus turbine engines have a big 
power reserve at low altitudes, and the Bri- 
tannia’s take-off performance on three engines 
in the event of an engine failure is magnificent. 


Not unnaturally, there is some public con- 
cern about the noise of jet airliners at airfields 
near large centres of population. This question 
does not arise with the Britannia; in fact the 
exact reverse is the case, for this aeroplane has 
justly earned itself the sobriquet of “the whis- 
pering giant”. It remains to be seen what can 
be done to subdue the powerful roar of pure 
jet engines, but there are hopeful indications 
that a solution to this particular problem may 
be forthcoming within the comparatively near 
future. It is indeed a problem which has to be 
tackled with much vigour, for clearly it would 
be wrong to transport passengers from one end 
of the globe to the other at high speeds and in 
great comfort if to do so were at the expense 
of the nervous health and civilised amenities of 
thousands of people living within earshot of 
the major airports of the world. 


Meanwhile, it is important from the point of 
view of the airline and passenger that time 
saved in the air should not be wasted on the 
ground. For this reason we found that it was 
necessary to streamline ground procedures at 
stop-over points on the Comet routes, so that 
refuelling, loading and unloading cargo and 
catering supplies, and all the other tasks, should 
be compressed within the shortest possible 
space of time. This can be accomplished by 
careful planning and the effective training of 
ground staff, and in our experience it was 
possible to reduce transit times by as much as 
a quarter. Another feature of high speed flight, 
especially when flying due east or due west, is 
the rapidity with which the aircraft moves from 
one time zone another. It certainly raises a 
problem in the serving of meals and brings into 
our calculations yet.a third time scale, which 
must be taken into account in the interests of 
the comfort and welfare of the passengers: 
G. M. T., local time—and “tummy time”’. 


It is not possible within the scope of an 
article of this kind to cover every aspect of jet 
and turboprop operation but I have mentioned 
various important considerations which arise 
when introducing this new type of equipment 
and have given some indication of the work 
involved. In summing up, I would say that 
perhaps the most important point which has 
emerged from B.O.A.C.’s experience is that 
the pure jets and turboprops which are revo- 
lutionising air travel in terms of speed, comfort 
and economy can be smoothly integrated into 
the comprehensive pattern of airline opera- 
tions. 











“... If you hurry, ladies and gentlemen, you will see Rome to 
port, otherwise Cairo to starboard ...”’ 
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Will the Airlines be able to Operate their 
Intercontinental Jet Transports? 


By Raymond Dupré, Assistant Managing Director, Air France, Former Chairman of 1. A. T. A.’s 


The story of commercial transports during 
the past ten years has been primarily one of 
developing piston engines. The installation of 
more and more powerful engines in aircraft 
whose general aerodynamic design was 
improved only in details, most of them aimed 
at facilitating take-off and landing operations, 
enabled advances to be made in performance, 
while remaining well below the speed region 
where compressibility phenomena become 
troublesome. The last major progress was the 
introduction of the compound engine, whose 
lower specific consumption provided increased 
range and made it possible to consider non-stop 
West-East flights across the Atlantic. Unfor- 
tunately the improved performance has not 
reduction in direct 


brought any notable 


operating costs. 

Now long-range jet transports—the Boeing 
707 and Douglas DC-8—have come on to the 
market and will be in service on the commer- 
cial routes from 1959 onwards. These are air- 
craft weighing 125 tons and more, capable of 
carrying payloads of some 15 tons over ranges 
of 3,700 miles. Their novelty is that, according 
to calculations, their cost per seat-mile under 


Technical Committee 


ideal operating conditions, at altitudes of 
around 35,000 ft., may be expected to be 
markedly lower than that of conventional 
piston-engined aircraft within a wide range of 
stage lengths. 


The improved transport conditions offered 
customers and the reduced fares made possible 
by lower operating costs will attract a con- 
stantly growing number of passengers, thus 
considerable transport 


enabling the new 


potential to be used to the best advantage. 


Can ground developments keep pace? 

But for these optimistic forecasts to be 
translated into reality, the new aircraft must be 
properly operated, i. e., under conditions best 
meeting their needs. At the present time, how- 
ever, it must be admitted that aircraft develop- 
ments are ahead of transport developments, 
and there is no longer any common denomi- 
nator between advances in aircraft design and 
those in ground organization. This is an 
alarming situation which will have to be 
remedied. 

Incidentally, this is the main theme of all 
of all 


international aeronautical meetings, 


The author (with sun glasses) in the co-pilot’s seat of the Boeing 707 prototype. Next to him (with headphones) Boeing 


168 


test pilot R. L. Loesch and Air France President Max Hymans. 































recent communiqués from the highest author- 
ities in the air transport world. At I.A.T.A.’s 
last General Meeting in New York, the airlines’ 
leading technical experts stated that the ground 
organization, on which all are entirely depend- 
ent, is five years behind aircraft development. 
By the time jet transports come into service, it 
looks as if the ground organization may have 
ten years to catch up, unless a special effort is 
made to develop ground facilities at the same 
rate as aircraft. 

This anxiety is wide-spread. Lieutenant 
General Joseph Smith of the U.S. Military Air 
Transport Service recently echoed it. Air 
transport, he said in substance, depends on a 
complex but homogeneous system of aircraft, 
personnel, airports, meteorological services, 
telecommunications, navigation aids, proce- 
dures, maintenance methods and organization. 
The whole system should grow and develop 
in harmony with the aircraft, which should not 


‘ 


be allowed to get “out of step” with its 


environment. 


Such lack of coordination is costly. Delays 
due to the traffic control system, flights made 
at unfavourable altitudes because of congestion 
on airways at the optimum altitude, detours 
and stacking that could be avoided with better 
landing aids, inadequate runways which pre- 
vent aircraft from being used at their maximum 
weight, errors or inadequacies in weather fore- 
casts and the considerable fuel reserves that 
have to be carried as a result, the necessity of 
running to inconvenient timetables because 
certain routes are saturated during the peak 
hours, all result in losses of payload and bad 
utilization of aircraft on the one hand, and in 
higher costs for fuel, maintenance and per- 
sonnel on the other. Then there is the effect on 
customers, who in some cases abandon air 
transport or are at least not attracted to it. 

If nothing is done to adapt the ground 
organization to the aircraft, if the present gap 
in development is allowed to grow, the improve- 
ments in operating conditions and in costs 
which can be expected from the new genera- 
tion of transports may be reduced to zero. It 
is therefore essential that ground engineering 
catch up with aircraft engineering. This is an 
important task and can suffer no postponement. 
It is too often forgotten that it is not enough i 
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Block speed (vitesse commerciale) and cruising speed (vitesse de croisiére) as a function 
The superiority of the long-range four-jet air- 
craft (quadriréacteurs long-courriers) over conventional models (long-courriers actuels) 
is clearly discernible. The jet transport could cross the North Atlantic non-stop even in 


of range (in knots and nautical miles). 


the East-West direction. 


merely to find the theoretical answer to the 
problems. There is a long delay between the 
design of facilities and their installation in 
adequate numbers and reliable form. These 
delays are even more serious because in the 
interval the airlines will find that, to ensure 
rational operation of their aircraft with their 
their 


more 


constantly increasing performance, 


requirements will have grown. still 


imperative. 


Flight planning 

The marked increase in aircraft weight and 
speed and the attendant increase in power and 
fuel consumption necessitate greater accuracy 
than before in the planning of a flight. The jet 
engine is at a disadvantage at low altitudes, 
where its specific consumption is high; the 
high altitudes at which the new aircraft will 
operate are those where the winds are strongest 
and where meteorological forecasts are the 
most likely to be unreliable because of the 
relative lack of information on these altitudes. 
This deficiency must be made good if oper- 
ations are not to be penalized by the need to 
carry substantial fuel reserves. 


Most operators carry a cruising fuel reserve 
to allow for errors in wind forecasts. A frequent 
mistake here is the belief that fast aircraft are 
less sensitive to wind changes, as regards fuel 
reserves, than slower ones. True, a difference 
of 50 knots in a head wind means an extra two 
hours over a stage of 2,000 miles for an aircraft 
whose mean speed is 250 knots, but only 33 
minutes for an aircraft with an average speed 
of 450 knots. However, if the former is a con- 
ventional piston-engine aircraft with an hourly 
consumption of 3,000 lbs. of gasoline, while 
the second is a jet transport which consumes 
12,000 Ibs. of kerosene per hour, the extra 
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consumption needed in both cases to meet the 
same difference in wind force is roughly the 
same. Nevertheless the advantage remains with 
the large aircraft, since its loss in payload is 
relatively smaller, provided, of course, that 
errors in wind forecasts at high altitude are not 
greater than in those for the altitudes now 


used. 


Here it should be stressed how important it 
is to calculate fuel reserves accurately, since 
excessive reserves penalize operations, the 
specific range being immediately affected by 
weight. Even in jet aircraft with a gross weight 
of around 50 tons and a specific range in opti- 
mum flying conditions of 0.06 miles per |b. 
of fuel at maximum weight and 0.09 miles per 
lb. for a gross weight of 35 tons, an extra 
3,300 lbs. on the fuel reserves on arrival reduces 


RAYON D’ACTION - MILLES MARINS 
Direct operating costs (frais d’erploitation directs ; in cents per seat-nautical mile) as a 
function of range (in nautical miles) in ‘“‘standard operations’’. 
long-range four-jet transports (quadriréacteurs long-courriers) are noticeably lower than 
those of present long-range aircraft (avions long-courriers actuels). 


Operating costs for the 


the range by 280 miles for the same fuel 
consumption—in this example 15 tons—if 
take-off weight is limited. In the case where 
take-off weight is not limited, consumption for 
the full range will increase by 1,650 lbs. This 
means that in order to carry a given reserve, 
consumption will rise by half the reserve. The 
situation will probably be even more critical 
in heavy jet aircraft, and it is quite possible 
that in certain conditions the extra fuel con- 
sumed will be equal or nearly equal to the 
reserve carried, so that payload is sacrificed for 
nothing. 

Up to the present the influence of temper- 
ature on cruising performance has been 
ignored, at any rate for piston-engine aircraft. 
Even now, in certain flight phases, such as 
climb, and for certain aircraft whose consump- 


Forecast of Boeing 707-320 Intercontinental Stratoliner operations: up to 122 first-class or 147 tourist-class passengers 
would regularly be carried non-stop across the Atlantic and other extra long stages by Air France, Sabena and P.A.A. 
Passengers enter the aircraft via two large doors in the port side of the fuselage, while supplies for the flight are loaded 


through two smaller doors on the starboard side. 
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Cruising altitudes and cabin pressure altitudes (in feet) of the future four-jet transports. Cruising altitudes will be be- 


tween 33,000 and 40,000 feet, i. e., 


in a region for which only sparse meteorological information has hitherto been 


available. To economize fuel it will also be advisable to fly at a constantly increasing altitude as weight decreases 


(croisiére a long rayon d’action) or to “jump” 


in several stages from the initial to the final cruising altitude. This 


method presupposes an improvement in air traffic control systems. — While the aircraft descends at a rate of 2,000 
ft./min., cabin pressure altitude must be reduced by the equivalent of not more than 300 ft./min. to ensure passenger 


comfort. 


tion per mile varies markedly with the density 
of the air, such as those fitted with compound 
engines, this practice is difficult to justify. It 
becomes unacceptable when we have to deal 
with jet aircraft. 

Flight planning necessitates a reasonably 
accurate knowledge of the temperatures that 
will be encountered en route. Despite urgent 
recommendations by I.C.A.O., some of them 
dating from 1950, little progress has been 
made in this direction. The number of radio- 
sonde measurements made at altitude is too 
small to provide a sufficiently accurate picture 
of temperatures. Here too safety margins will 
have to be allowed. The problem is further 
complicated by the fact that inaccuracies in 
wind and temperature forecasts are not inde- 
pendent of one another, nor are their effects 
on cruising performance. 

Here the question of jet streams deserves 
attention, and it is to be hoped that they will 
be investigated further to enable systematic 
advantage to be taken of them wherever pos- 
sible. 

The problem is a different one and more 
crucial when it comes to forecasts for terminal 
areas, as concerns both preparation and execu- 
tion of flights. This is obviously due to the 
jets’ high consumption at low altitudes, so 
that wherever possible detours must be decided 
upon before the aircraft descends below a 
certain altitude. The following figures have 
been quoted for the Comes: a given quantity of 
fuel permitted a detour of 620 miles in normal 
cruise conditions, but only 410 miles if the 
aircraft descended towards the original airport 


of destination and then climbed again to fly 
to an alternate airport. Investigations now in 
progress on the new long-range jet transports 
will undoubtedly produce the same results. 


The air traffic problem 


A glance at the aeronautical trade press gives 
some indication of the problems raised by 
congestion on the airways in the United States, 
where constant efforts are made to draw the 
authorities’ attention to them. What is happen- 
ing in the United States is not a purely local 
phenomenon; it also applies to the North 
Atlantic. It may seem strange that such a wide 
expanse should be congested, but the trouble 
is that all airlines try to operate along the most 
favourable routes as regards wind and at the 
optimum altitudes, which considerably cuts 
down the space used by aircraft flying the 
Atlantic at any given time. To reduce con- 
gestion, military operators, who provide a 
substantial proportion of total traffic, have 
agreed to plan their flights for the civil oper- 
ators’ “off-peak” periods; they use lower 
separation standards than those recommended 


The ease of access to the podded engines in the Boeing 707 
and Douglas DC-8 also reduces ‘‘dead time”’ 
ground. 


on the 
















by LC.A.O. and have greatly reduced their 
utilization of VHF facilities in favour of UHF 
and cut the volume of air-to-surface com- 


munications. Airlines in turn re-examine the 
situation periodically and take such measures 
as they can to improve it. But these are merely 
palliatives and will be inadequate in a few 
years’ time. The number of aircraft is unlikely 
to fall despite the jet transport’s substantial 
increase in transport capacity. On the contrary, 
traffic seems likely to grow in at least the same 
proportion. 

It is generally estimated that it will have 
increased by about 50° on the North Atlantic 
by 1960. During this time aircraft speeds will 
also increase, which will not simplify the 
problem. Finally, the best flight plan for a jet 
aircraft in cruise is a progressive climb, with 
altitude increasing as the aircraft loses weight. 
Any marked departure from the optimum 
altitude increases consumption. This limitation 
did not greatly hamper the Comets, which 
were the only commercial aircraft flying above 
25,000 ft., but the problem will have to be 
solved in the future. Either the whole idea of 
vertical separation between aircraft flying at 
constant levels will have to be abandoned, or 
an exact of horizontal separation 
worked out to permit of successive flights at 
increasing altitude. Before this is possible, 
existing navigation facilities will have to be 


system 


improved, discipline among operators tight- 
ened up, control facilities installed and new 
standards of horizontal separation worked out 
on a basis of distance between aircraft or time 
elapsed. This will be the only way to organize 
operations by aircraft of similar weight all 
seeking the same altitudes to a greater degree 
than at present when the only factor deter- 
mining the choice of altitude is the desire to 
find the most favourable wind and not the 
need to fly at the high altitude providing the 
best consumption figure. New navigation 
methods are appearing, such as inertial naviga- 
tion, but it would be wrong to expect them, 
however accurate they may be, to solve the 
problem alone. For one thing, they may not 
come into service in time; for another, the 
main solution must be sought in the field of 
air traffic control procedures and facilities. 


I.A.T.A. member companies have devoted 
considerable effort during the past few years 
to the study of traffic problems in terminal 
areas, approach and landing. Much progress 
remains to be made in this field if irregularity 
or a marked increase in flight time is to be 
avoided. It has been calculated that the cost 
of one hour’s unproductive flight by today’s 
aircraft is already $ 1,000, and this figure will 
inevitably increase in view of the tonnage of 
future four-engined transports. It is easy to 
see how deficient the ground organization is 
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of aircraft in service and the frequency of delays 
due to one reason or another. Even if the 
unproductive flight time does not exceed two 
percent of the aircraft’s total utilization the 
loss thus incurred amounts to several million 
dollars every year, not counting the losses, 
substantial but difficult to evaluate, due to the 
reduction in utilization. A recent I.A.T.A. 
meeting calculated the losses sustained by an 
airline through inefficient navigation aids or 
control services. Figures were based on a 
hypothetical airline operating ten modern air- 


' craft across the North Atlantic at a frequency 


of 113 flights per month, assuming on the one 
hand that each round trip involves 50 minutes 
of unproductive flying because of deficiencies 
in navigation services and facilities, and on the 
other that fuel reserves could be reduced by 
an amount corresponding to half an hour of 
flight if the services and facilities were fully 
efficient. Under these conditions and allowing 
for the loss due to unproductive flying time 
and decrease in payload as well as the increase 
in direct operating costs, the total annual loss 
can be estimated at $ 2,235,000. 


The commercial jets will not be alone in 
the air 


Today’s commercial air transport is limited 
to an altitude of 25,000 ft., while military air- 
craft, i.e., interceptors and bombers, fly at 
35,000 ft. or higher. However, there is already 
a problem of coordination, acute in certain 
parts of the world, in particular in Western 
Europe where a Committee of European Air 
Space Coordination has been formed within 
N.A.T.O. It is obvious that the introduction 


| of commercial aircraft flying at altitudes where 


military aircraft are practically alone today will 
make closer coordination absolutely essential 
and that certain procedures such as the pene- 
tration of military jet aircraft flying by radar 
into civil air routes will have to be thoroughly 
investigated. 

This same kind of difficulty will obviously 
be met again in the vicinity of airports, where 
both piston-engined aircraft and jet aircraft 
for many years to come will have to operate 
in the same air space. Here too, in order to 
avoid the chaos resulting from a constant 
increase in traffic and a growing diversity in 


) aircraft characteristics, the preparation of a 


high capacity air traffic control system in air- 
port regions is urgently needed. 


| Airports—runways and services 


Only a few months ago operators considered 


| that runways with a length of approximately 


1 8,000 ft. were the maximum needed in the 


q 
4 


commercial field. However, the new generation 


| of long-range four-jet transports, when fully 


‘ 


} loaded, will need runway lengths of the order 
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when this figure is multiplied by the number 





of 10,000 ft.; though the mean weight of air- 
craft in flight is well matched to their jet 
engines’ cruising thrust, the thrust available 
for take-off is inadequate, hence the need for 
runway lengths which would otherwise have 
been described a few years ago as prohibitive. 

With their weight of more than 100 tons, 
four-jet transports will obviously need run- 
ways with a high mechanical resistance. 
Among the twelve major cities in the United 
States likely to be served by jet aircraft in 1960 
only half today have runways that are adequate 
to accommodate them. 


Considering only the dimensions aspect of 
runways, the present lengths of 6,500 to 8,000 
ft. will be sufficient for take-off and landing 
on medium or short stages, since the take-off 
distance of jet aircraft varies considerably with 
their weight. The essential problem will there- 
fore arise in connection with take-off on long 
stages where the aircraft is likely to take off at 
a weight in the neighbourhood of its maximum. 

Whether it is one of reinforcing or of length- 
ening runways, the problem must be solved 
without delay, since in this field the time elaps- 
ing between planning and final realization is 
frequently considerable. 





The essential defects of many present air- 
ports is that they cannot handle aircraft move- 
ments sufficiently fast and thus involve aircraft 
in substantial waiting periods on the ground 
with the attendant inconveniences falling upon 
passengers. This defect can only get more 
serious if nothing is done to remedy it before 
the introduction of very fast aircraft with 
a large capacity for both fuel and passen- 
gers. 

The effect of waiting periods on the ground 
naturally becomes more serious as the aircraft’s 
average speed increases. For example on the 
Paris-Tokyo route in a Boeing 707 (average 
speed nearly 500 m.p.h.) commercial speed 
would be 425 m.p.h. with allowance for three 
stops of one hour each at Beirut, Karachi and 
Saigon, but would fall to 400 m.p.h. with three 
stops of 1% hours each and to 375 m.p.h. with 
three stops of 2 hours each. 

The amount of time spent on the ground, 
both during intermediate landings and during 
maintenance and overhaul, depends on the 
design of the aircraft. Very definite progress 
appears to have been made in this direction 
by increasing the number of access points, 
making them easier to reach and arranging 


A rational arrangement of freight doors, refuelling and maintenance points etc. can appreciably cut down ground time 


at intermediate landings (opérations de piste). 
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Preliminary proposals for an Air France jet route network: the whole world is at the passenger’s doorstep. With the 
shorter flying time the closer arrangement of seats in the tourist class should not be too disturbing, so that aircraft 
will be able to carry far more passengers on every flight than ever before. 


them in such a way that they can be used 
simultaneously. For example “podded”’ jets are 
easy of access, and under-wing fuelling can be 
accomplished at a rate of 800 gallons per 
minute, which should enable refuelling to be 
completed in the majority of cases in a maxi- 
mum of 20 minutes if ground equipment is 


adequate. 


The design of airport installations also has 
an important effect on time spent on the ground 
during intermediate landings. Some of the 
secondary problems are easy to solve, such as 
provision of a hydrant fuelling system, a 
distribution system for distilled water (four-jet 
transports can use as much as 600 gallons for 
take-off in hot weather), for electric power etc. 
But it suffices to time the embarkation and 
disembarkation of passengers to realize that 
tremendous progress must still be made if the 
time spent at airports and between airports and 
cities is not to exceed 50% of the total time 
needed to cross the Atlantic. This point should 
not be ignored when, in order to reduce wear 
on the parking area or non-concrete taxiways 
due either to the jet exhaust or to fuel leakages, 
or merely to save fuel, plans are made to tow 
the aircraft to the take-off runway before 
starting up the jet engines. 


The increase in aircraft capacity should not 
result in a reduction in the number of aircraft 
movements if the forecasts of increased traffic 
prove to be correct. On the contrary, each air- 
craft movement will involve the carriage of a 
larger number of passengers, with the risk of 
holdup unless most of the existing installations 
are improved and the interminable and fre- 
quently pointless customs, police and other 
checks simplified. During a baggage examina- 
tion lasting twenty minutes a distance of 200 


miles could be covered! 


The problem of noise 


There has been much talk during recent 
years on the problem of noise. Obviously, as 
one of the attorneys in the recent case at 
Cedarhurst, Long Island, pointed out, it is 
extremely important for airport managements 
and airlines to conduct their operations in such 
a way as to cause minimum nuisance to local 
residents, leaving aside all legal considerations. 
Take-off directions are already chosen wherever 
possible to avoid flying over residential areas 
at low altitudes, and climb and descent proce- 
dures have been speeded up. Up to the present, 
however, little or nothing has been done to 
reduce noise at its source, namely the engine. 
Jet engines are noisier than piston engines. It 


is therefore essential that some means of 


reducing their noise at the source should be 
perfected, rather than merely making the inside 
of the cabin quieter. As a matter of fact, since 
certain managements have threatened to close 
their airports to jet transports, astonishing 
progress has been made, and the manufacturers 
are testing a number of different silencing 
devices. Reports on this subject, however, are 
frequently contradictory, and manufacturers 
must continue to give this point their full 


attention. 


Airlines too must make an effort 

The full effect of reduced costs cannot be 
obtained unless the airlines get the best out 
of their jet transports, firstly by endeavouring 
to improve utilization through reducing non- 
productive time and overhaul and maintenance 
delays. They will then have to find the cus- 
tomers to fill these magnificent aircraft, each 
of which will be able to carry 50,000 persons 
from one side of the Atlantic to the other every 
year, or roughly the same number as a 45,000- 


ton ocean liner. 
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A great deal has been done since the first 
aircraft fitted with a turbine engine by Henri 
Coanda took to the air at Issy-les-Moulineaux 
in 1910, and the rate of progress achieved has 
itself constantly risen. It is for this reason that 
the problems raised by the introduction of four- 
jet transports of the Boeing 707 and Douglas 
DC-8 class are not problems for tomorrow but 
for today, and that we must already begin to 
think about the generation of aircraft which 
will succeed them. 


All these problems will, of course, also be 
encountered in the Caravelle medium-stage 
twin-jet transport, of which Air France has 
recently ordered twelve. However, the SE.210 
Caravelle needs only 6,070 ft. for take-off and 
3,770 ft. for landing, which will enable it to 
use practically all existing runways at major 


airports. 


What does the future hold? 


In the years immediately following their 
introduction into service, the present jets 
cannot be expected substantially to increase 
their speeds by employing more powerful 
engines because of the compressibility limita- 
tions which will rapidly intervene. 


An increase in power will improve take-off 
conditions on long-range flights and should 
enable savings to be made by cruising at high 


altitudes. 


It is also possible that the development 
of by-pass jets will reduce specific con- 
sumption, which would result in appreciable 
savings. 

However, we shall have to wait for a new 
generation of aircraft before much progress 
can be made in speed. As has frequently been 
noted, such progress has always been made | 
in steps rather than continuously. This will | 
certainly be true in the future, since in order 
to be faster the future generation of aircraft 
will have to be supersonic, that is to say, they 
will be the result of much more advanced 
aerodynamic and thermodynamic engineering. 
The rate of progress in aeronautical engineering 
suggests, however, that the advent of such 
long-range aircraft is not far distant. This is a 
further reason for examining the problems 
raised by the introduction of the first long- 
range four-jet commercial transports and for 
endeavouring to find in good time the solu- 
tions needed to ensure the safety, efficiency 


and economy of their operation. 


The prototype of the Boeing Stratoliner jet transport 
coming in to land. All four landing flaps (underneath the 
wing) and the four spoilers that act as air brakes (on top 
of the wing) are deflected; the outer ailerons (locked 
during high-speed flight) and centre ailerons also come 
into operation. 
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Jet transport 





The Coming Jet Transport Fleet 


GROUP 


Three range scales, three sizes 

It has been repeatedly stressed in these 
pages! that recent developments in aircraft 
engineering have invalidated the usual defi- 
nitions of short, medium and long-distance 
aircraft. In particular, the substantial length- 
ening of the medium stages has been pointed 
out, as has the decisive importance of the non- 
stop stage between London and New York 
(3,000 nautical miles) and between Paris and 
New York (3,160 nautical miles) in the 
increasingly dense North Atlantic trafic. The 
scale of block distances therefore no longer 
holds good, and a revised scale, as follows, is 
needed to provide a reliable basis for a technical 
examination of the future air fleet. 


0O— 500 n. miles 
500—1,500 n. miles 


I — Short stages: 
II — Medium stages: 


II] — Normal long 
stages: 1,500—3,000 n. miles 


IV — Extra long stages over 3,000 n. miles 


As will be seen, the classification is based 
on round figures in nautical miles, the only 
measure of length common to both the Anglo- 
Saxon and the metric systems. A nautical mile 
measures 6,080 feet. In addition, the great 


1 Cf. Interavia No. 10, 1955, p. 764 and No. 12, 1955, p. 
911. 


Diagram I: Comparative size and shape of the twin-jet S.N.C.A.S.E. Caravelle (for medium stages) and the four-jet de 


CARAVELLE 


BY INTERAVIA STUDY 


circle distance between London and New York 
(3,000 nautical miles) marks the limit between 
“normal” and “extra” long stages. 

There seems to be little point in defining 
an upper limit for extra long stages, though the 
longest block distances at present of commer- 
cial interest in international air transport, such 
as Seattle-Tokyo (4,150 nautical miles) or 
Honolulu-Auckland (3,800 nautical miles), 
need only aircraft with a still air range of 
roughly 4,400 nautical miles, with full fuel 
reserves available for detours and stacking. The 
relationship between these and other standard 
routes chosen as examples and the above-men- 
tioned range scales is shown in diagram II. 

Obviously, since they must operate at high 
altitudes, jet transports are scarcely likely to 
play any part in short-stage traffic, which will 
be left to “conventional” aircraft of all sizes 
(with piston engines or propeller turbines) and 
to helicopters and convertible aircraft. 

For each of the other three range scales 
there are special aircraft designs under discus- 
sion today (cf. diagram 1). 

Medium stages: 8.N.C.A.S.E. Caravelle 

Normal long stages: de Havilland Comet (and the 
transcontinental versions of the Boeing S¢ra- 
toliner and Douglas DC-8) 


Extra long stages: Boeing Intercontinental Strato- 
liner; Douglas Intercontinental DC-8. 


How the payload-range characteristics of these 
designs fit into the range scales is also shown 
in diagram II, The roughly 100% higher payload 
capacity of the two American solutions com- 
pared with the European is clearly discernible. 


What is the reason for these differences? Here it 
must be remembered that the four manufac- 
turers who have so far developed commercial 
jet transports from the beginning have worked 
with very definite—and different—stage lengths 
and traffic volumes in mind, setting out to 
provide the greatest technical suitability and 
economy in the aircraft they offer for their 
specific tasks. 


@ Caravelle size class: In designing their twin-jet 
SE.210 Caravelle, the French Government- 
owned firm of S.N.C.A. du Sud-Est were 
thinking primarily of future high-speed ser- 
vices in the Europe-Mediterranean-North 
Africa region, i. e., on routes such as Paris- 
Casablanca, Paris-Cairo, Paris-Moscow. The 
Caravelle was therefore laid out for existing 


Havilland Comet IV (for normal long stages) with. . . 


COMET IV 
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152500 LBS 
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airport runways and could be “built round” 
existing jet engines. There was thus no need 
to demand airport extensions or to wait for 
more powerful “super engines.” According to 
the manufacturers, the Carave//e reaches its 
lowest operating costs (35 French francs per 
tonne-km) on stages of around 1,000 nautical 
miles and is thus a clear example of a new-style 
medium-stage aircraft. Its seating capacity (70/91 
passengers) should be ample for the high-speed 
transport volume likely to be available in the 
Europe-North Africa region in the near future. 


@ Comet size class: The British firm of de 
Havilland, however, designed the Comet JV 
and its predecessors (Marks I, Ia and II) for the 
somewhat longer standard stages on B.O.A.C.’s 
Commonwealth routes to South Africa and 
Australasia. Block distances such as London- 
Tripoli (1,280 nautical miles) and Tripoli-Kano 
(Nigeria: 1,265 nautical miles), and the slightly 
longer stages to the Far East (London-Cairo = 

2,040 nautical miles; Cairo-Bombay = 2,350 
nautical miles; Bombay-Singapore = 2,130 
nautical miles) will be the Comet JVs’ main 
stages when B.O.A.C. puts them into service 
in 1958. The Comet /V is said to reach its 
lowest operating costs for the 76-seat tourist 
version (14.2 pence per ton-mile) at 2,300 
nautical miles, and for the 58-seat standard 
version (16.5 pence per ton-mile) at 2,500 
nautical miles. Hence it is an aircraft for normal 
long stages. Its seating capacity seems to be in 
line with the traffic volume expected. In addi- 
tion, the Comet IV will have the same jet 
engines (Rolls-Royce Avon RA.29s), already 
fully proven and known in every detail, as the 
Caravelle. It will be able, as the Comet II] proto- 
type’s round-the-world flight in December 
1955 proved, to use existing runways. 


.. Diagram Ia: Four-jet Boeing 707-320 Intercontinental Stratoliner and four-jet Douglas DC-8 (both for extra long stages). 


BOEING 707-320 
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Diagram II; Payload-range characteristics (still air, with reserves) of the four jet transports shown in diagrams I 
and Ia, with classification of typical standard stages on world air services into range scales: I - short stages (0 to 500 
nautical miles); II - medium stages (500 to 1,500 nautical mites); III - normal long stages (1,500 to 3,000 nautical 
miles); IV - extra long stages (more than 3,000 nautical miles). For details of payloads and ranges see Table V. 


KEY TO STAGE LENGTHS 
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TABLE Ill: CHARACTERISTIC DATA FOR SELECTED HIGH-POWER JET ENGINES 
Description Dimensions Specific 
; C Weight ( een aw 
ype om- . . without rehea ion 
Compressor —— a es rg Turbine tengt — (Ibs.) (Ibs.) (Ibs./Ib.t./ 
atio hr) 
Pratt & Whitney J-57 Vwe comprescors annular with | J win turbine 130—140 
(JT3) y 9 LP stages 12.5: 1 @ flame tubes | 2 LP stages ine 40 ins. 4,100 Ibs. 12,500 Ibs. 0.78 
7 HP stages | 1 HP stage F 
Pratt & Whitney J-75 . : a 2 approx. approx. 
(JT4A) Two compressors +12 1 annular | Twin turbine _ 14,000—16,000 Ibs. 0.75 
Rolls-Royce Conway Two compressors +12 1 annular Twin turbine 128.8 41.5 _ 13,000 Ibs.+ 0.71 
Rolls-Royce Single compressor _ annular with | Single turbine 113 ins 41.5 ins. | 2,860 lbs 10,500 Ibs — 
Avon RA. 29 flame tubes | 7 ‘ , . ‘ : 0.80 
Rolls-Royce _ annular with . 
tue Eh, 90 Single compressor Heme thes | Single turbine 113 ins. 41.5 ins. | 2,710 Ibs. 9,000 Ibs. 0.83 
@ Stratoliner | DC-8 size class: The two Ameri-  Aircraft’s Vice-President and Director of figures in Table \’, the two American designs 


can manufacturers Boeing and Douglas based 
their jet transport designs on future needs in 
world air transport, on non-stop trans-Atlantic 
services, trans-Arctic and trans-Pacific routes. 
This meant ranges of over 3,000 nautical miles 
and hence a high fuel load. For technical rea- 
sons high gross weights and very powerful 
engines were therefore essential, and for 
economic reasons a high seating capacity had 
to be provided. As long as the super-powerful 
engines that would alone be adequate for this 
size class (with static thrusts of 12,000 to 
18,000 Ibs.) were not within sight, leading 
American manufacturers simply declined to 
make any premature experiments with com- 
mercial jet transports. They knew what they 
markets and with them 
large-scale business. — /n/eravia has published 
more than one statement on this subject.” 
For example, Arthur E. Raymond, Douglas 


were after: world 


2 “Where are America’s Jet Transports?” in Jnteravia 
No. 6, 1952, p. 312, No. 8, 1952, p. 446, No. 9, 1952, 
p, 492. 


Diagram IV: 


Engineering, said in 1952 that engines of the 
required thrust class would scarcely be avail- 
able before 1957, and all building plans would 
have to be postponed until then. Meanwhile, 
as was expected, at any rate military versions 
of new high-power engines have been built 
and—in the case of the Pratt & Whitney J-57— 
been tested operationally during thousands of 
flying hours in American fighters and bombers. 
Also, the successor to the J-57, the P. &. W. 
J-75, has been running for some time on the 
bench (cf. Table I/]). At the request of the 
United States military authorities, no exact 
thrust or consumption figures (at all altitudes) 
have been released for these engines, though 
they are known in full detail to the industry. 
At any rate they formed the basis of the Boeing 
Stratoliner and Douglas DC-8 designs. 


Points of similarity between Stratoliner 
and DC-8 


As is illustrated by the comparative drawings 
in diagrams I and Iaand further underlined by the 


Comparison between direct operating costs (cents per seat-nautical mile) for all three versions of the 


Boeing 707 Stratoliner and those of modern long-range piston-engine aircraft. Figures based on A.T.A.’s revised 1955 
method and depreciation period of 7 years for each aircraft. The still air range for the three versions (in nautical miles), 


with full utilization of seating capacity, is also shown. 
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resemble each other to an amazing extent. 
Basic design, span, wing area, gross weight, 
fuel capacity are virtually similar. To be exact, 
only the wing sweeps show slight differences, 
and—obvious only to the expert—the design 
of ailerons and landing flaps. Only on closer 
inspection is it noticed that the Boeing 707 
has almost twice as many, but smaller, windows 
as the DC-8, namely 49 on each side of the 
fuselage (instead of 25). — The resemblance 
even extends to the fact that both types have 
“transcontinental” and “intercontinental” ver- 
sions with different engines, fuel loads and 
gross weights. 


What was fit for world routes—the “large 
jet transport formula”—could only be good 
for the American transcontinental routes: 
medium-long block distances, for example 
2,180 nautical miles between New York and 
Los Angeles, are matched in this case by an 
exceptionally high traffic volume. Leaving 
aside their time-saving appeal, typical of the 
“American way of life,” the jet transports 
promise above all a further reduction in direct 
operating costs on these routes, thanks to their 
high seating capacity and annual mileage per- 
formance (cf. diagram IV). Competition in 
American domestic air transport is intense, as 
the “nonskeds” (the initiators of the tourist 
class) act as cats among the pigeons. Up to 
September 1955 the tourist fare from New York 
to Los Angeles (or San Francisco) was $ 99, 
but has since been cut to $ 80 and may fall 
still further. 


One consideration that doubtless played a 
role in the transcontinental versions was that 
civil models of the smaller (and older) J-57 
(JT3) turbojet will be obtainable earlier than 
the J-75 (JT4) super engine. While only the 
latter—or the equally powerful British Rolls- 
Royce Conway by-pass engine—can lift the 


extreme gross weights of the non-stop trans- § 


Atlantic versions, the smaller J]T3 in conjunc- 
tion with lower take-off weights can get jet 
transports into operation at any rate on the 
American transcontinental routes. The Ameri- § 
cans can thus gain ample experience of iet fl 
aircraft operations a few years before the big 
contest opens over the North Atlantic. 
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Table V: Characteristic data for jet transports under construction 
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Boeing Boeing Besing Douglas Douglas Douglas Douglas SNCASE 
Type 707-120 707-220 conta DC- - DC-8 “8 “eN | Goals 
. , Intercontinental ; , Comet IV ara 
Stratoliner Stratoliner | Stratoliner Domestic | Domestic II Intercont. | Intercont. II 
Power Plant 4x JT3C-4 4x JT4A-3 4xJT4A 4xJT3C-4 4xJT4A-3 4xJT4A 4 x Conway 4 x Avon 2 x Avon 

(Number and Type) (J-57) (J-75) (J-75) (J-57) (J-7 -75) (J- -75) oe RA. 29 RA. 29 
Alternative Power Plant 4 Conway 4 Conway _ 

Max. Static Thrust at S.L. 4x 12,500 Ibs. 'ca.4x 14,000 Ibs. 'ca.4x 16, 000s. 4x, 500 Ibs. ‘ca. 4x 14, 4,000 Ibs. ‘ca. 4x 16, 6,000 Ibs. 4x13,000Ibs. | 4x10,500!lbs. | 4 x10, 500 Ibs. 
Spa 130 ft. 10 in. 130 ft. 10 in. 141 ft. 6in. 139 ft. Qin. "439 ft. Qin. 139 tt. Qin. | 139 ft. Qin. 115 ft. Oin. 112 tt. 6 in. 
Overall Length 134 ft. 6in. 134 ft. 6in. 146 ft. 8in. 148 ft. 10 in. 148 ft. 10 in. 148 ft. 10 in. 148 ft. 10 in. 111 ft. 6in. 103 ft. 4in. 
Height 38 ft. Zin 38 ft. 3in 38 ft. 11 in. 42 ft. 4in. 42 ft. 4in. 42 ft. 4in. 42 ft. 4in. 28 ft. Gin. 28 ft. Gin. 
Track 22 ft. 1in 22 ft. 1in 22 ft. 1in. 20 ft. 10 in. 20 ft. 10 in. 20 ft. 10 in. 20 ft. 10 in. 28 ft. 2in. 17 ft. 5in. 
Wing Area 2,433 sq. ft. 2,433 sq. ft. 2,908 sq. ft. 2758 sq. ft. 2758 sq. ft. 2,758 sq. ft. 2758 sq. ft. 2,121 sq. ft. 1,580 sq. ft. 
Wing Sweep at 25% Chord 35° 35° 35° 30° 30° 30° 30° 22° 20° 
Aspect Ratio 7.07 7.02 6.92 7.10 7.10 7.10 7.10 6.25 8.05 
Design Gross Weight 225,000 Ibs.') 250,000 Ibs.') | 295,000 Ibs. *) | 265, 000 Ibs.‘) | 265, 000 Ibs.*) | 287,500 Ibs.*) | 287,500 Ibs.*) ‘% 152,500 Ibs. 90,400 Ibs. 
Max. Usable T. O. Weight 225,000 Ibs.') 250,000 Ibs.') 280,000 Ibs.') 250,000 Ibs.*) | 265,000 Ibs.*) 287,500 Ibs.‘) | 287,500!bs.*) | 152,500 Ibs. 90,400 Ibs. 
Wing Loading at Design | 

Gross Weight 92.5 Ibs./sq.ft. | 103 Ibs./sq.ft. |101 Ibs./sq.ft.*); 96 Ibs./sq. ft. | 96 Ibs./sq. ft. | 104 Ibs./sq. ft. | 104 Ibs./sq. ft. | 72 Ibs./sq. ft. | 57 ibs./sq. ft. 
Power Loading at Design | } 

Gross Weight | ca.4.5lbs./Ib. | ca. 4.5 Ibs./Ib. | ca.4.6Ibs./Ib. | ca. 5.0 ibs./Ib. | ca. 4.7 Ibs./Ib. | ca.4.5 lbs. an _ 3.6 Ibs./Ib. 4.3 Ibs./Ib. 
Max. Payload (Weight Limited) 31,000 Ibs.') 31,000 Ibs.') 38,000 Ibs.') 41,470 Ibs. 41,470 Ibs. 690 Ibs | 40,020 Ibs. 21,100 Ibs. — 
Max. Payload (Space Limited), 

Mixed Version _ —- 7 34,280 Ibs.*) 34,280 Ibs.*) 35,930 Ibs.*) 35,930 Ibs.*) 16,850 Ibs. _ 
Max. Payload (Space Limited), 

Tourist Version —_ _ — 37,910 Ibs.*) 37,910 Ibs.*) 37,910 Ibs.*) 37,910 Ibs.*) 19,250 Ibs. 20,900 Ibs. 
Manufactorer’s Weight Empty _ 126,000 Ibs.°) 114,489 Ibs.*) 118,265 Ibs.*) 120,737 Ibs.*) 115,877 Ibs.*) ca. 68,000 lbs. | 44,750 Ibs. 
Operating Weight Empty 111,200 Ibs. 116, 800 Ibs. 132,700 Ibs.*) 119,726 Ibs.*) 123,532 Ibs.*) 128,862 Ibs.*) 123,726 Ibs.*) ca. 68,900 Ibs. | 45,700 lbs. 
Fuel Capacity 17,400 18,078 3,580 17,600 17,600 21,615 21,615 : } 3,960 

US. gals.') US. gals. ‘) US. gals.') US. gals.‘) US. gals.‘) US. gals.*) US. gals.*) Imp. gals. | Imp. gals. 
Fuel Capacity 113,000 Ibs. 117,500 Ibs. 153,000 Ibs.') 114,400 Ibs.*) 114, 400 Ibs.*) 140,500 Ibs.*) 140,500 Ibs.*) | ca. 68,200 Ibs. 30,800 Ibs. 
Fuel Capacity excl. Taxiing&T.O., 111,350 Ibs. 115,400 Ibs. 150,900 Ibs. 112,750 Ibs. 112,300 Ibs. 138,400 Ibs. | 138,850 Ibs. ca. 66,770 Ibs. | 30,090 Ibs. 
Perm. Payload with Max. | | 

Tankage 2,450 Ibs. 17,700 Ibs. 11,400 Ibs.°) 17,520 Ibs. 29,170 Ibs. 20,240 Ibs. 24,920 Ibs. ca. 16,830 Ibs. 14,600 Ibs. 
Perm. Fuel Tankage with Max. 

Payload, Tourist Version 82,800 + | 102,000 + 124,300 + 92,000 + 103,200 + 120,400 + 125,800 + — - 

1,650 Ibs. 2,100 Ibs. 2,100 Ibs. 1,650 Ibs. 2,100 Ibs. 2,100 lbs. | 1,650 Ibs. 
Max. Landing Weight 165,000 Ibs.') 175,000 Ibs.') | 190,000 Ibs.') 189,000 Ibs.*) 189,000 Ibs.*) 190,500 Ibs.*) 190,500 Ibs.*) 113,000 Ibs. 79,200 Ibs. 
Design Zero Fuel Weight 142,000 Ibs. 147,200 Ibs. 170,000 Ibs.*) 161,200 Ibs.*) 165,000 Ibs.*) 167,550 Ibs.*) 163,750 Ibs.*) 90,000 Ibs. = 
Passenger Capacity 
Tourist Version 125") 125') 147') 144‘) 144‘) 144‘) 144‘) 76 91 
First Class Version 109") 109") 122") —_ _ = i 58 70 
Mixed Version 49 +69') 49 +69") 34 +90') 122‘) 122*) 132‘) 132‘) = _ 
Cargo Capacity, Total 1,290 cu. ft. 1,290 cu. ft. 1,500 cu. ft. 1,445 cu. ft.‘) 1,445 cu. ft.*‘) 1,445 cu. ft.*) 1,445 cu. ft.‘) 545 cu. ft. _ 
Forward Compartment 490 cu. ft. 490 cu. ft. 700 cu. ft. = _ = — _ _ 
Rear Compartment 800 cu. ft. 800 cu. ft. 800 cu. ft. —_ _ _ _ _ _ 
Performance 
Max. Level Flight Speed 515 kn.') 525 kn.') 520 kn.") _ = — — = - 
Garanteed Max. Speed at 

30,000 ft., at 220,000 Ibs and 

Max. Cruising Thrust — — 509 kn.°) 486 kn.*) 509 kn.*) 509 kn.*) 505 kn.*) - 
Max. Cruising Speed over 

Long Stages _ _ 457 kn. _ _ a _ _ _ 
Max. Cruising Speed over 

Normal Stages _ — 480 kn. — 485 kn 485 kn 480 kn 435 kn 415 kn 
Max. Mach Number during 

Descent 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.81 0.81 
Max. Mach Number in Level 

Flight 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.76 _ 
Max. Approach Speed with 

Full Flaps = _ 185 kn. —_ a _ — _ _ 
Max. Speed with Landing 

Gear Lowered — 270 kn. — — _ _ _ _ 
CAR-Runway Length for T. O. 
at Max. T. O. Weight, 
S.L. (ICAN) 8,200 ft.') 8,800 ft.') 9,800 ft.') 9,440 ft.*) 8,640 ft.*) 8,760 ft.*) 9,000 ft.*) 7,140 ft. 6,100 ft.*) 
CAR-Runway Length for 
Landing at Max. banaine 
Weight, S.L. (ICAN _ ca. 6,400 ft. 6,680 ft.*) 6,630 ft.*) 6,690 ft.*) 6,690 ft.*) — 3,800 ft.*) 
Fuel Consumption 
Starting ca. 330 Ibs. ca. 420 Ibs. ca. 420 Ibs. ca. 330 Ibs. ca. 420 Ibs. ca. 420 Ibs. ca. 330 Ibs. ca. 330 Ibs. ca. 160 Ibs. 
5 min. Taxiing ca. 660 Ibs. ca. 840 Ibs. ca. 840 Ibs. ca. 660 Ibs. ca. 840 Ibs. ca. 840 Ibs. ca. 660 Ibs. ca. 550 Ibs. ca. 275 Ibs. 
Take-Off ca. 660 Ibs. ca. 840 Ibs. ca. 840 Ibs. ca. 660 Ibs. ca. 840 Ibs. ca. 840 Ibs. ca. 660 Ibs. ca. 550 Ibs. ca. 275 Ibs. 
Climb to 33,000 ft. at T. O. ca. 10,350 Ibs. ca. 10,350 Ibs. 
Weight (Time and Distance (20 min., (20 min., 
of Climb) — - 140 n. m.) — — 140 n. m.) oe _ _ 
Normal Cruising Flight _ _ ca. 12,800 Ibs./h _ -~ ca. 12,800 Ibs./h — _ _ 
Descent from 40,000 ft. (Time _ ca. 2,200 Ibs. — ca. 2,200 Ibs. _ ca. 2,200 Ibs. - 
and Distance of Descent) _ _ — = _ _- 
Fuel Reserves 
For 260 n. m. Detour and 60 min. 
Holding at 15,000 ft. ca. 16,500 Ibs. | ca. 16,700 lbs. | ca. 16,700 Ibs. 16,500 Ibs.*) 16,680 Ibs.*) 17,180 Ibs.*) 16,800 Ibs.‘) | ca. 14,300 Ibs. — 
For Deicing — ca. 1,000lbs. | ca. 1,000 Ibs. — — — a ca. 1,000 Ibs. — 
Still Air Ranges 
(with Reserves) 
Normal Range, Tourist Version . 2,500 n.m. |. ca. 3,200 n.m. | ca. 3,650 n. m. 2,860 n. m.*) 3,290 n. m.*) 3,760 n. m.*) 4,050 n. m.‘) ca. 2,600 n. m. 1,140 n. m. 
(at Max. Payload of) (31,000 Ibs A (31,000 Ibs.) (38,000 Ibs.) (37,910 Ibs.) (37,910 Ibs.) (37,910 Ibs.) (37,910 Ibs.) (19,250 Ibs.) (20,900 Ibs.) 
Max. Range ca. 3,500 n. ca. 3,700 n.m. |ca. 4,650 n. m.°)|ca. 3,580 n. m. —_ ca. 4,400 n. m. = ca. 2,750 n. m. 1,640 n. m. 
(at Reduced Payload of) (2,450 Ibs. ¥ (17,700 Ibs.) (11,400 Ibs.) (17,520 Ibs.) _ (20,240 Ibs.) (16,850 Ibs.) (14,600 Ibs.) 
Normal Range, Tourist Version 
at Reduced T. O. Weight for 
Existing Runways of 6,500 ft. | 
Length (S.L.) _ — _- 1,540 n. m.*) 2,170 n. m.*) 2,570 n. m.*) 2,770 n. m.*) = _ 
According to Boeing Catalogue D-17,776, dated February 1956 Copyright 1956 by Interavia, Geneva 
According to Sabena Figures 
According to Air France Figures 
According to Douglas Information of February 9th, 1956 
Obtainable only with increased T. O. Weight (295,000 Ibs) ; 
CAR-Runway Length correspondingly greater 
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Prototype of the Boeing 707, shortly after take-off : the nose wheel unit is already retracted and has disappeared into the 


fuselage; the main undercarriage is inside its bay (centre of fuselage) and is just being covered by the hydraulically 


Details of the Boeing 707 


The transcontinental and intercontinental 
versions of the Boeing 707 differ in power plant 
and dimensions. The intercontinental versions 
are 10 ft. 8 ins. wider in span and 12 ft. 2 ins. 
longer. There are corresponding differences in 
wing areas, fuel capacity, seating capacity and 
cargo volume, all of which naturally affect 
weights and performance (cf. Tab V’). 

The fastest of the three versions will be the 
707-220 with Pratt & Whitney JT4A engines. 
With a max. gross weight of 250,000 Ibs.—i. e., 
with a wing loading of 103 Ibs./sq. ft. it will be 
able to manage with “medium” runways of 
about 8,850 ft., but will not have the extra 
long range of the intercontinental 707-320. In 
addition, because of its lower seating capacity 
and high fuel consumption it is somewhat more 
costly in operation than the other versions 


(cf. diagram IV). 


On the other hand the most economical 
version and the one with the longest range by 
virtue of its fuel capacity, the 707-320, is 
handicapped at the moment by the fact that 
the maximum thrust to be expected from the 
fully developed JT4 engine is secret. Maximum 


Operation of spoilers and double-slotted flaps: 1 during take-off the two flaps on each wing half are partially down and both inboard and outboard ailerons are moved in common. 
3 During let-down flaps (and fore flaps) are further down than for take-off, and (controllable) spoilers 


2 During cruise all four flaps are up and the outboard ailerons are locked. 
extended to help control rate of descent. 4 During landing approach double-slotted flaps are fully extended, while spoilers are scarcely used; inboard and outboard ailerons are 


again used jointly for lateral control (as in 3). 







operated doors; all four double-slotted flaps are in take-off aid position; outboard and inboard ailerons are in operation. 








thrust—and runway length—determine the 
usable take-off weight. If the 707-320 were 
operated only at its present take-off weight of 
280,000 Ibs.—for which the makers demand 
a sea level runway length of 9,680 ft.—the full 
fuel capacity of 23,580 U.S. gals. could not be used 
without reducing payload to zero. However, 
if an overload take-off weight of 295,000 lbs. 
were used, as recently announced by Sabena 
Belgian Air Lines, it would be possible to carry 
a payload of roughly 5 tons with full tanks... 
but the runway length would have to be at 
least 11,400 ft. 

Wing unit: The 707’s twin-spar wing has a 
slightly cambered airfoil with a thickness 
chord ratio of about 9%, with noticeably 
drooped leading edge. Angle of sweep is 35 
degrees at 25°, chord; max. permissible Mach 
number in descent is 0.94. The wing trailing 
edge carries two pairs of ailerons and two pairs 
of spoilers. These are arranged from outboard 
to inboard as follows: aileron; flaps plus spoiler; 
aileron; flaps plus spoiler; slotted flaps (see 
pictures). The total fuel stock is carried in 
integral tanks in the wing unit. 

Fuselage: Of oval section with a maximum 
external width of 12 ft. 4 ins. and overall 





























Diagram of spoilers and double-slotted flaps in the Boeing 
707: A-spoiler; B - door; C - fore flap; D - rear flap. 





height of 14 ft. 2 ins. Divided by the cabin 
floor into upper main compartments (for 
passengers and crew) and several lower com- 
partments (for nose-wheel unit, baggage, main 
undercarriage units, baggage or cargo), the 
707’s fuselage recalls the Boeing S¢ratocruiser’s 
famous “‘double-bubble” configuration. In the 
standard version passengers sit in rows of 
five abreast (2 + 3), in the tourist version of 
six abreast. A total of 98 small windows spaced 
at intervals of 20 ins. provide good outside 
view—not that there is much to be seen in the 
stratosphere. The manufacturers have evidently 
worked on the assumption that even the safest 
window could possibly fail during the long 
operating life of a jet aircraft and have tried 
to keep the inevitable drop in pressure in such 
a case to the minimum, so that the pilot has 
more time for a life-saving rapid descent to 
denser atmosphere. The large number of 
windows also permits greater flexibility in 
seating arrangements. The maximum pressure 
differential between ambient pressure at cruis- 
ing altitude and lowest cabin pressure is 8.6 
lbs./sq. in. Provision is made for two large 
passenger doors to port, two small doors for 
supplies to starboard and four emergency 
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The family 
of Fiat trainers 


FIAT G 46 
FIAT G 49 
FIAT G 59 
FIAT G 82 


FIAT G 91. (Bristol “Orpheus” engine) 


light tactical 
support fighter 


AVIATION 





FIAT F-86 K_ (General Electric J-47 engine; 


North American Aviation licence) 


all-weather fighter 











FIAT DIVISIONE AVIAZIONE - CORSO G. AGNELLI, 200 TURIN (italy) 
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TRANS-WORLD AIR LINES PA 





TISH 


Moore and More Leading Air Lin: 
are installing 


RCA’s New Weather Radar 





Now! Sabena and Air France 
join the list of leading 
airlines using RCA’s AVQ-10! 


THE AIRLINE OF SWITZERLAND 


RCA’s AVQ-10 is the first airborne radar to use C-Band 
(5.6 cm) transmission, the wave length most suitable for 
“looking into” storms, yet having the least amount of 
scope clutter. It presents the pilot with an easily-interpreted 
display of storm conditions around him. In addition, it 
PAN AMERICAN WORLD AIRWAYS gives the pilot valuable ground-mapping information. 


In terms of timie saving and increased passenger comfort, 
the RCA AVQ-10 weather radar is more and more becom- 
ing a “must” among air lines. With it, pilots can “see” 
into storm areas many miles ahead and pick non-turbulent 
paths between them, often making long and costly detours 


unnecessary. 


TISH OVERSEAS AIRWAYS CORPORATION RCA is proud that these distinguished air lines have chosen 
the AVQ-10 to save time and increase passenger comfort. 
To assure early installation, other air line and private 
Operators are invited to write immediately for further 


particulars on the RCA AVQ-10. 








Dotted line shows how airplane passed Minutes and miles are saved when a AVQ-10 antenna mounted in nose of 
between storm cells in its flight path. pilot is able to find a smooth path airplane scans the forward areas, 
through turbulent areas. enabling the pilot to evaluate storm 

conditions far ahead. 


30 ROCKEFELLER PLAZA, NEW YORK, N.Y., U.S.A. 
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NOW, A HIGH SPEED 
POSITIVE DISPLACEMENT 
COMPRESSOR 


Stratos’ positive displacement compressor is ideally suited for pumping 
gases against high pressure ratio heads at relatively low flow — volumes 
such as are involved in freon refrigeration systems for transport air- 
craft. Compression ratio is built in, avoiding backflow compression, 
and is independent of speed. The compressor is surge free and simple 
in construction, requiring no complex valving or control systems. It 
can operate at high speed—up to 40,000 rpm — keeping unit and 
drive, size and weight down. Drive can be hermetically sealed electric, 
turbine, hydraulic or direct from an engine. 


Two helical lobe rotors trap the entering gas, compress it in a confined 
area and deliver it to an exit port at the design pressure. The rotors are 
of a patented design, with a unique form already proved in a variety 
of industrial and aircraft applications. 


Stratos currently is developing freon refrigeration systems, incor- 
porating this compressor, for use in large transport aircraft. Other 
applications — such as pressurizing of high altitude aircraft — are being 
developed. 


For further information on this interesting development in compressors 
write to: 


Se ae APE ee 


A DIVISION OF FAIRCHILD ENGINE & AIRPLANE CORPORATION 
Main Plant: Bay Shore, ,L. I., N. Y. © Western Branch: 1800 Rosecrans Ave., Manhattan 
Beach, Calif. * West Coast Office: 1355 Westwood Bivd., Los Angeles, Calif. 


-.- WHERE THE FUTURE IS MEASURED IN LIGHT-YEARS! 








Port main undercarriage unit in the Boeing 707 (four wheels) and bay with folding 


doors; all hydraulic elements are easy of access. 


exits, all with multiple bolt fastenings to safe- 


guard against hinge or lock failure. 


Tail unit and controls: The control surfaces on 
the wing have already been enumerated. They 
are supplemented by the sharply swept tail 
plane unit 51 ft. 8 ins. in span (39 ft. 8 ins. in 
the smaller versions) and the rudder unit rising 
to a height of 38 ft. 11 ins. (38 ft. 3 ins.) above 
the runway. Despite their vast dimensions, all 
control surfaces are operated manually, by 
means of spring-loaded Flettner servo tabs at 
the ends, thus requiring no hydraulic power 
boosters. This is one of the “returns” on 
Boeing’s long and costly experimental work 
on the B-47 and B-52 bombers. Only the 
horizontal] tailplane is electrically operated, but 
has an emergency manual control system. The 
double-slotted flaps and spoilers are operated 
hydraulically, with again a manual system for 
emergencies, at any rate for the flaps. The 
spoilers, which work independently of the flaps 
and are individually controllable, help the 
pilot to regulate his rate of descent and improve 
lateral control at low speeds. The 707’s rolling 
speed (about the longitudinal axis) is astonish- 
ing. It is up to 35°/sec with landing flaps down 
and roughly 22°/sec with flaps closed and at a 
speed of 250 knots. At high speeds, i. e., as 
soon as the flaps are fully closed, the outboard 


ailerons are locked in neutral position, so that 
aero-elasticity will not cause the control sur- 
faces to reverse. In his report for Aviation 
Week® Chief Test Pilot A. M. “Tex” Johnston 
declared himself well satisfied with the flight 
characteristics of the 707 prototype. The air- 
craft could be flown with one hand without 
fatigue even at high speeds, showed good- 
tempered behaviour at low speeds, and could 
descend at nearly 13,000 ft. per minute. 


Undercarriage: Twin-wheel nose unit retract- 
ing forwards and two main units with four- 
wheel bogies each, folding sideways into fuse- 
lage bays. All three undercarriage bays are 
completely closed during take-off and landing 
as well as in flight. 


Power plant: The four Pratt & Whitney 
JT3C-4 or JT4A, or Rolls-Royce Conway 
engines are suspended in pods and hence are 
particularly easy of access. Devices for thrust 
reversal and noise reduction are under develop- 


ment. 


Equipment: The electrical system for 115/200 
Volt 400 c/s current has three generators and 
three converters for 28-Volt d.c., and a 24- 
Volt battery of 36 Ah capacity. Two independ- 


* “Flight Characteristics of the 707 Airliner’’, Avia- 
tion Week, November 21st, 1955, pp. 21-25 


Seating plan for a 124-seat mixed version of the Boeing 707, for 34 first-class and 90 tourist passengers 
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The Boeing 707-120 Stratoliner’s power units: Pratt & Whitney J-57 (civil designation 
JT3C-4) two-spool turbojets mounted in easily accessible pods. 


ent hydraulic circuits for 3,000 Ibs./sq. in. with 
four hydraulic pumps and two storage con- 
tainers are used to operate the undercarriage, 
double-slotted flaps and spoilers. Four com- 
pressors provide compressed air; the outer 
wings are de-iced by hot air from the engines; 
electrical de-icing for the inner wings and 
tailplane; comprehensive radio communications 


and navigation equipment. 


Details of the Douglas DC-8 


No fewer than four versions of the DC-8 are 
offered, two each for transcontinental and 
intercontinental operations (cf. Table V and 
accompanying box). All versions are identical 
in external configuration, but differ in power 
plant, structure, weights, capacities and ranges. 


Table V reveals in particular that the P. ¢» 
W. ]T4A jet is to be used at two different 
power ratings, a so-called normal rating for the 
more powerful domestic version (with full 
“usable” gross weight of 120 tons); and an 
advanced rating for the intercontinental ver- 
sion. No exact figures are obtainable, however, 
for either sea level static thrust or thrust at 
cruising altitude. The values indicated—and 
the consumption figures—are merely “educated 
guesses” by /nferavia’s Study Group. 
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THE NEW DC-8 


BY ARTHUR E. RAYMOND, 
VICE PRESIDENT-ENGINEERING, DOUGLAS AIRCRAFT CO., INC. 


The latest DC-8 specifications* are the result of a 
process of refinement which has been taking place 
over the past six months or so, of active negotiation 
with customer airlines. Of course, the basic design 
itself has its roots in the long succession of civil trans- 
ports we have built over the past twenty-five years and 
the various military jets, large and small, we have turned 
out over the past ten. We have been in consultation 
with airlines here and abroad regarding their jet require- 
ments for at least three years but it is only in the period 
since last June, when we announced definite plans for 
going ahead, that the DC-8 has come into final focus. 


We are now offering an airplane which, in the pro- 
cess of evolutionary development, is somewhat larger 
than it was six months ago, with a wing span of 139 ft. 
9 in., length of 148 ft. 10 in. and clearance height of 42 ft. 
4 in. 

The length of the 30-degree swept wing has been 
increased at the root, adding five feet of span. This 
provides 160 sq. ft. of additional wing area and permits 
20,000 Ibs. more fuel to be carried. 


The fuselage has been lengthened 100 inches to 
provide space for up to 19 more passengers in tourist 
arrangements. 


Main undercarriage unit of the DC-8 








There are two weight levels: 265,000 Ibs. gross we ght 
for domestic or general use and 287,500 Ibs. for the 
intercontinental or long-range operator. 


Because of the over-all weight increase, the landing 
gear has been changed from a coaxial quad to a unique 
type of dual tandem gear. The rear pair of each set of 
four wheels swivels to preserve the ability to maneuver 
the airplane sharply in congested ramp areas without 
tire scrubbing. 


The long range DC-8 differs from the domestic 
version only in its added fuel capacity and the greater 
structural strength needed to carry the additional fuel. 
The differences in configuration are limited to thicker 
skin and stringer material within the wing structure, aft 
portion of the fuselage, and horizontal stabilizer. The 
landing gear also is heavier on the airplane with the lar- 
ger gross weight. 


Because all DC-8s have the same dimensions, the 
aerodynamic characteristics and location of major 
elements are identical. Of particular importance is uni- 
formity in the air conditioning, electrical, hydraulic and 
control systems. 


This basic airplane is available in domestic models 
with either the Pratt & Whitney JT3 (J-57) or JT4 (J-75) 
turbojet engines and in extended range models with the 
larger engine. It is also being offered with the Rolls- 
Royce Conway turbofan engine. 


In addition to the obvious performance and econo- 
mic advantages which the DC-8 offers the operator and 
the travelling public, it contains many technological 
improvements and refinements that contribute to ser- 
vice reliability and ease of maintenance, the result of our 
long and broad association with airline operations. 


* See Table V 








Model of the Douglas DC-8. 
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On the other hand, direct operating costs for 
all four versions were calculated exact/y by the 
manufacturers according to the new A.T.A. 
method (1955) and communicated to /nferavia 


early in February 1956. 


TABLE VI: A.T.A. OPERATING COSTS FOR THE DC-8 

















DC-8 0C-8 | ODC-8 | ODC-8 
Type Domestic | Domestic | Intercon- | Intercon- 
| ll tinental | | tinental Il 
JT4A-3 JT4A 
Power plant JT3C-4 Normal | Advanced| Conway 
rating rating 
Mixed version, seats | 122 | 122 | 132 132 
Baggage or cargo | 14,150 | 14,150 | 14,150 | 14,150 
Ibs. | Ibs. | Ibs. Ibs. 
Still air range 3,080 | 3,500 | 3,880 | 4,180 
(with reserves) nm nm | nam | nm 
Direct costs per air- | 
craft-nautical mile $1.77 | $1.98 | $2.22 | $2.12 
Direct costs per seat- | 1.45 1.62 1.68 1.60 
nautical mile cents cents | cents | cents 
Tourist version, seats 144 144 144 144 
Baggage or cargo | 14,150 | 14,150 | 14,150 | 14,150 
| Ibs. Ibs. Ibs. Ibs. 
Still air range 2,860 | 3,290 | 3,760 | 4,050 
(with reserves) nm nm nm nm 
Direct cost per seat- 1.23 1.37 1.54 1.46 
nautical mile | cents | cents | cents | cents 








Little has been released about the structure 
of the new DC-8’s wing and fuselage. Details 
of the new-type landing gear are given by 
A. E, Raymond himself (see box). Ailerons and 
rudder are controlled via servos, and elevators 
manually. A hydraulic system is provided for 
adjustments to the tailplane; four turbo air 
compressors supply pressurizing air (for a 
maximum pressure differential of 8.77 Ibs., 
sq. in.); de-icing is by air bled from the engines. 


Electrical system: 115/200 Volt 400 c/s three- 
phase A.C. from four generators; four con- 
verters for 28 Volt 25 Amp D.C.; 24 Volt 11 Ah 
accumulators. — Hydraulic system: pressure 
3,000 ft./sq. in.; two pumps; one storage tank. 
All versions of the DC-8 will of course be fitted 
with the latest radio communications and 


navigation equipment. 


Technical details of the S.N.C.A.S.E. Cara- 
velle and de Havilland Comet IV have already 
been published in /nteravia.* 


The above is the first attempt at a comparison 
between the nine commercial jet aircraft types 
in construction by four different manufacturers. 
Even if some of the data given here should 
change in the course of development and test- 
ing of the new aircraft, the general picture— 
as regards the types now being built—should 
remain sufficiently complete and accurate. 
However, it may well be that new rivals will 
appear to challenge the present manufacturers 
of jet transports. — Preparation of the above 
article seemed indicated in order to provide an 
examination of the technical aspects of the coming 
new phase of air transport. 


* Interavia No. 10, 1955, pp. 769-773 
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“...and we must fill them with more passengers than we’ve ever . . .”, 
we said. Stop it, moans Esmeralda, our Favourite Air Hostess, from the 
editorial chair she has appropriated as usual, please do stop. I don’t 
want to hear ‘hat one any more—Aviation Week started it, now every- 
body quotes it, you’ve plastered it in the Leading Article of this issue, 
the S.B.A.C. repeated it in their weekly newsletter, Mr. Robert Aldrich 
spouted it at the Jet Age Conference in Washington on February 3rd. 


The way you’re going on, she continues, one might think that no 
one ever made any effort at all to stick more passengers into more 
aeroplanes than ever before. And all the time the airlines are just doing 
that—trapping passengers. I know, she says, because I help. I smile 
at them, I stuff chewing gum into their ugly mouths, I wrap them up 
in blankets. I address even the most miserable rake as Sir. One airline 
gives them orchids and Arpége, another leis, a third fills them up with 
Californian cider (pardon me, champagne). And now there is the night 
club... 


Night club? we ask. Yes, the celestial night club, the flying girlie 
show, the speakeasy of the air. Your mind is wandering, we say gently, 
night clubs are on the ground, preferably underground, we’re familiar 
with most of them. That just shows you know nothing about flying, 
Esmeralda smiles, have a look at this picture. A full-fledged cabaret in 
the air. Rhythm aboard the Super-Gee—Super-Jive I’d call it. An 
orchestra with safety belts—not too tight for the hip-wiggling red-hot 
momma. Cha-cha, mambo and the conga in the tropopause. All in 
order to get tired old businessmen on to the “Tropicana Special” which 
Compafiia Cubana de Aviacion will inaugurate between New York and 
Havana this spring. And then you say the airlines are not yet trying. 


And that is not all, says Esmeralda. B.O.A.C., for instance, want 
more passengers on their Far East routes. What do they do? Hire 
Oriental stewardesses, of course. EightChinese, and five Japanese, includ- 
ing Shirley Dee from Hong Kong and Nachiko Sagawa from Tokyo. 
All perfectly true—my friend Diana had to take one out to Hong Kong 
the other day. And it’s having repercussions. 


American Industrial Cheesecake. Anne Gordon publicizes —the new colour scheme of 
U.S. naval aircraft. The thing in the background is a Douglas AD Skyraider. 
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Cubana’s Super-Jive. 


Kimonos and Ham Sandwiches —J.A.L.’s Stewardesses. 





Japanese Air Lines has Japanese air hostesses, as you know. Well, 


they simply Aave to be Japaneser than the Europeans, so—bingo—they 
order their girls into kimonos and funny shoes. With the result that the 
Japanese, who are painfully learning the benefits of the American Way 
of Life, let out one howl of dismay at this retrograde step. The girls say 
kimonos are only for parties—and how can you serve a dry martini, 
coffee or a ham sandwich in those long skirts with flapping sleeves? 
Apart from that they think their uniforms convey “a much better 
impression...” 


Worse things will come, sighs Esmeralda. The airlines will become 
exhibitions of national cheesecake, like the American aircraft manufac- 
turing business (see below). British European Airways will have Lady 
Godiva riding down the aisle. Garuda will have Balinese dancing girls 
serving Scotch. Swissair will yodel and play music boxes and K.L.M. 
will play basketball with an Edam cheese and hand out tulips. The 
Spaniards will have Flamenco dancers and their companions will 
murder every passenger who looks twice. What East African Airways 
will present in the form of local Mau-Maus defies the wildest imagination. 
And since the Russians will soon fly to all points in Europe and every- 
body else to Russia, Aeroflot will have Cossacks on manoeuvres in the 
cabin and ballet stars distributing Geneva spirit (Bols). 


A sad end is in sight, Esmeralda prophesies. Huge jets are coming 
—bigger and better aircraft. Bigger and better attractions. How do you 
expect the crew to stay in their places . . . one by one they will drift into 
the cabin to watch the fun. After that everybody will travel by boat. 
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Some of the Problems in the Certification 
of Jet Transport Aeroplanes 


by H.C. Black, B. Sc., Assistant Chief Technical Officer, Air Registration Board, London 


Wi the increasing complexity of modern civil aircraft, it is seldom 
possible to base an airworthiness investigation solely on a set of printed 
requirements. Thus a proper examination for potential dangers—an 
essential part of certification—involves a process of probing, which is 
best summed up in the Air Registration Board’s stock question “What 
happens if ...?” In no field of airworthiness today is it necessary to ask 
this question more frequently than in the certification of jet transport 
aeroplanes. 

Many of the problems in the certification of jet transport aeroplanes 
are not directly associated with the nature of the power plant itself and 
would appear in a similar form in any aeroplane which flew at compa- 
rable speeds and heights. However, the continual search for higher and 
higher speeds without excessive sacrifice in economy has driven opera- 
tion to ever higher altitudes, and the characteristics of the jet engine, 
which must be operated at great heights to keep fuel consumption 
within reasonable bounds, accentuate this trend. 

The first problems to be overcome, therefore, are the comparatively 
straightforward engineering problems of making the vehicle work at 
high altitudes and in the associated low temperatures. This has neces- 
sitated the housing of a large amount of equipment in the fuselage itself 
where it can be kept under reasonable conditions, while the equipment 
which remains exposed must be suitably designed for the conditions; 
as a simple example, special precautions are necessary to prevent 
excessive brush wear in electrical equipment. 


Pressure Cabins 


Perhaps our most pressing problem, and certainly the one which 
has received the most publicity recently, is the design of the pressure 
cabin. The high differential pressure in a modern pressure cabin, 
together with the enormous amount of stored energy contained within 
it, clearly mean that the integrity of the cabin must be assured beyond 
doubt. It appears to be essential to ensure not only that the cabin has 
a vety pessimistically assessed safe “fatigue life” (and preferably an 
“infinite life”), but also that, even if a failure does occur, it will not 
spread catastrophically. Luckily, both these requirements can be met by 
designing to a suitably low stress level throughout, but attention to the 
whole of the detail design is also important; firstly, to ensure that no 
local high stresses occur and, secondly, to investigate the consequences 
should a failure occur in some re-inforcement member such as a window 
surround. 

We have always found that it is essential to carry out numerous large 
scale fatigue tests on component parts of pressure cabins, but, from 
our experience in recent years, it has become apparent that these must 
be backed up by a full scale fatigue test of a complete fuselage. The 
expense of such a test is of course enormous, and we all hope it will not 
become a permanent feature of the certification of pressure cabin aero- 
planes. However, with the present state of knowledge we can see no 
easy alternative. 


Flying Qualities 

In determining the flying qualities of a modern high speed aeroplane, 
one at once becomes involved not only in the problems associated with 
flight at high equivalent airspeeds, but also in those associated with 
flight at high Mach numbers. The possibility of control overbalance 
due to ice accretion and the need for some tolerance in manufacture set 
a limit to the degree of aerodynamic balance which is possible with 
what has been regarded in the past as a conventional control, and thus 
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the designer of any large jet transport (particularly those with a large 
centre of gravity range) is driven to give the pilot some servo assistance. 
Unfortunately, whether this takes the form of power operation, power 
boost, pure servo tabs or even spring tabs, some of the features of the 
controls which the pilot is used to are liable to be lost. A full discussion 
of what has come to be known as control “feel” would be out of place 
in this article, but apart from the necessity to provide controls which 
make the aeroplane easy and pleasant to fly and which preclude the 
possibility of flutter, it is essential to protect the aeroplane against being 
overstressed by inadvertent control application, particularly in extreme 
turbulence. 

Our present view, supported by some accident evidence, is that it is 
important to provide a minimum elevator control force of 60 lbs. to 
reach proof normal acceleration at the most extreme conditions of 
weight and centre of gravity. 


Operating Speeds 


An aeroplane flies between two limiting speeds. The lower speed is 
the stall and the higher speed is the maximum demonstrated flight speed. 
The latter may of course be limited purely by structural considerations, 
but a jet transport may also be limited by control troubles such as 
pitching or rolling tendencies, or by buffet. For a high flying aeroplane 
both these speeds vary with Mach number and approach each other with 
increasing altitude until they coincide (Figure 1) and the aeroplane 
has a zero speed range at its “aerodynamic ceiling”. 

During the certification process other speed limitations are established. 
Common prudence dictates a margin above the stall and the stall buffet, 
while the possibility of inadvertent speed increases leads to the estab- 
lishment of a ““Never-exceed-speed” (Vpe) and a “Normal-operating- 


Figure 1. Note: In drawing this diagram it has been assumed that the tropopause does 
not exist. Operating experience has shown that the height of the tropopause is extremely 
variable. 
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FOR DIFFERENT ENGINE LAYOUTS 


Figure 2. 


limit-speed” (Vpo) at speeds lower than the maximum. For piston- 
engined aeroplanes flying at low altitudes, Vpe was conventionally set 
back 10%, and Vpo was set back a minimum of 70 m.p.h., but these 
margins were in practice usually larger since economy generally dictated 
cruising speeds well below Vyo. For the jet transport flying at high 
altitudes, all these higher speeds become functions of Mach number and 
the previously accepted margins no longer apply. It seems to have 
become generally accepted that a minimum margin of 0.1 Mach should 
be provided between the limit speed and Vpo, but this has yet to be 
proved by operational experience, as we have not yet encountered a jet 
aircraft which was able to cruise at Vyo all the time. Until this experience 
is obtained, provision of large dive brakes capable of being extended at 
any speed seems to be an essential safeguard. 

A further complication arises over the determination of the limit 
speed itself. This speed must be approached with care in case of unex- 
pected trim changes. The jet transport, due to its lower wing factors, 
is not in the happy position of the fighter aircraft which, due to its 
higher wing strength, is able to do the test at an altitude at which the 
high “g” stall will protect the wing against overstressing. The speed 
is often limited by the aerodynamic buffet which usually signifies the 
onset of compressibility effects; this buffet is a function of lift coefficient 
as well as Mach number. Thus the aeroplane weight for the test is 
important, since it is often quite easy to demonstrate a comparatively 
high Mach number at an unrepresentatively light weight. For this 
reason, among others, it is becoming necessary to control the altitude 
of cruise as a function of weight, and the whole certification process is 
tending to be tied to a cruising procedure which may soon become 
mandatory. 


Rough Air Speed 


For many years it has been normal practice to determine a “rough air 
speed” and to record it in the Flight Manual. This speed is worked out 
to give protection against gusts. At lower speeds there is a risk of stalling 
and at higher speeds there is a risk of structural damage if a gust of 
maximum vertical velocity should be met. A lot of research work has 
been done recently to determine how these gust velocities will vary with 
altitude. There comes an altitude, however, at which rough air speed 
becomes equal to Vyo and, if extreme turbulence is encountered above 
this altitude, the only course open to the pilot would be to extend his 
dive brakes and descend rapidly. It seems probable that this altitude will 
have to dictate the start of the cruise and that any further increase in 
altitude will be associated with reduction in weight, and corresponding 
reduction in rough air speed, as the flight proceeds. 
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Performance 


A careful analysis is of course needed of the performance of any 
transport aeroplane, and the jet is no exception. The most outstanding 
feature of the jet engine (and indeed of all turbines), from the perform- 
ance point of view, is its sensitivity to the effects of ambient air temper- 
ature. It is therefore essential that temperature be taken into account as 
an operational parameter. This presents no difficulty using a perform- 
ance code which makes proper allowance for the factors affecting 
performance, but an attempt to make arbitrary allowances may result 
in large losses in payload or in level of safety. It seems probable that 
the future will see jet transports which have a large surplus of climb 
performance because their engine power is dictated by cruising con- 
siderations and thus the scheduled take-off and landing distances become 
of even greater importance in determining take-off weights. 

In relation to take-off, the acceleration at the point of unstick is 
normally large, even with one engine inoperative, and thus the speed 
at 50 feet inevitably exceeds that at the start of transition. It has become 
our practice to put in the Flight Manual a curve showing unstick speed 
as well as take-off safety speed as a function of weight; the former 
being determined from, among other things, consideration of “ground 
stalling” or drag rise at large fuselage attitudes as well as the normal 
safety speed criteria. In this way the safety speed used in the climb-away 
retains approximately the same margins above the power-on stalling 
speed as have been present on contemporary piston-engined aeroplanes. 
Further research is needed on this matter to determine a universally 
applicable safety speed criterion and this has been under active con- 
sideration for some time. 

With the improvement in take-off performance, the importance of 
the landing as a factor affecting operating weights is rapidly increasing, 
and here the jet transport without reverse thrust is much worse off than 
its piston-engined counterpart, since its retardation is critically depend- 
ent on the functioning of the brakes and on the runway coefficient of 
friction. It has for some time been apparent that a new approach was 
needed to landing distance measurement, and the record of jet operations 
has already shown that, for this class of aircraft, a revision of require- 
ments is essential. 

Whilst on the subject of landing, I would like to sound a note of 
warning. In my opinion the behaviour of all jet aeroplanes on landing 
leaves much to be desired. Compared with the landing of a piston- 
engined aeroplane the technique which now appears to be normal for 
jet aeroplanes, in which the throttles are closed well back and the final 
stages made, in effect, power off, deprives the pilot of control of the 
approach gradient at a vital stage. I cannot help feeling that further 
attention is needed to this case. There is no doubt that the great majority 
of pilots find no difficulty in landing a jet, but for civil operation we are 
looking for a very high standard, and even the best pilot can be caught 
by an awkward wing gradient or by an inaccurate ILS beam. I would 
like to see either better response from small throttle movements at low 
thrusts or, if this cannot be done, then some form of air brake which 
can be used like a throttle in the final stages. 


Fire 

The use of kerosene as a fuel does not seem to have solved the fire 
problem, but what it has done is to reduce considerably the rate of 
spread of fire in a crash, and it thus gives those few vital extra moments 
which allow the occupants a better chance of escape. All the usual 
precautions are still necessary to prevent fire in the air and, if it does 
occur, to extinguish it. Kerosene seems to have a nasty habit of creeping 
into unexpected places and lying there without evaporating, so that 
ventilation is very important as a fire precaution, One promising solution 
to the problem of dealing with fires is to enclose the whole power plant 
in what is virtually a fireproof tunnel. 


Engine Layout 

In venturing to express some opinions on the safety aspects of buried 
engines versus engines in pods, I am well aware that opinion is sharply 
divided on the two sides of the Atlantic, and I may well be rushing in 
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where angels fear to tread. However, it isa controversy which must be 
resolved, and I feel that there is much merit in each layout, but in each 
case some very important safety steps are necessary. 

To take the podded engine first, this layout may be criticised because 
of the high asymmetric thrust which can arise in the event of engine 
failure. However, this is an obvious one and is no doubt allowed for 
when considering the engine-out case and the landing with one and 
with two engines out. What concerns me more is the behaviour in a 
wheels-up landing or in a minor crash, and here it seems to me that there 
is a considerable risk of the engine coming up through the wing hot 
end first, and it is therefore to be hoped that this portion of the wing 
will not contain fuel. I believe that the proponents of the pod will 
claim that, in these circumstances, the pod is supposed to break off and 
get left behind, and that in fact it is designed to do so, It seems to me, 
however, that such a design may either require special precautions to 
stop the engine dropping off in the event of a fire in the air, or the wing 
will have to be strong enough and stiff enough to withstand the removal 
of this valuable relief load. 

To turn to the buried engine, this should be very much better placed 
in the event of a minor crash, but criticism is levelled at it because of 
the greater danger of damage to the fuselage and other important 
structure in the event of a break-up of the engine in flight. 

The answer of the proponents of the buried engine is that this risk 
must just be designed out. Break-up of the engine can be discussed under 
two headings. Firstly, blade failure. The chances of this are of course 
always present because of the possibility of stones or birds entering 
the intake. Luckily, however, the blade is fairly light and it is not a 
difficult matter to build sufficient “‘meat” into the engine casing to 
make sure it contains its own blades. Secondly, the question of wheel 
failure, and this is quite another matter. Due to the very large energy 
stored in it, a fracture of the turbine disc could cause a major disruption, 





and the disc must be made with sufficient strength to prevent such an 
occurrence. To those who may be sceptical about this I would point out 
that the risk already exists with propellers where the “danger angles” in 
the event of blade failure are not dissimilar (see Figure 2). From this 
point of view the turbine wheel seems to present a simpler design 
problem than the propeller. 

To summarise, therefore, special precautions are needed in each 
case. In the case of pods, to guard against the engine entering a fuel 
tank in a crash and to guard against possible loss of an engine in flight. 
In the case of the buried engine, to guard against blade failure and wheel 
failure. 


Other problems 


In an article such as this, it is not possible to discuss any of our 
problems deeply, neither is it possible to mention them all. There are a 
number of operating problems, such as the rather complicated fuel use 
procedure, which come with the swept wing, the problem of preventing 
collision at high speed in the rather odd light conditions found at high 
altitude, and the need for more sensitive artificial horizons and for better 
navigational aids down the routes. I hope, however, that the few 
problems I have been able to mention will serve to justify the Board’s 
stock question “What happens if ...?” On the other hand I trust that 
the reader will not conclude from them that the numerous good features 
of this stimulating new advance are being overlooked. It is the business 
of the Board to keep pace with this advance by helping to solve the 
problems which are thereby presented and so to provide the safety 
which is rightly regarded as an essential background quality of air 
transport. 

Finally, 1 would like to thank the Chief Executive of the Air Regis- 
tration Board for permission to publish this article, and to make it 
clear that the opinions expressed are entirely my own. 


Wingless Jet Flight in 1975? 


; to discover the ideal solution of Lippisch, now 


the vertical take-off and landing problem seem 
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to be becoming nearly as numerous as the 
world’s aircraft engineers. One of the more 
recent recruits to the VTO brigade is 61-year- 
old Dr. Alexander M. Lippisch, the German 
designer, who long ago pioneered the delta- 
wing aircraft and developed the Messerschmitt 


Me 163 rocket-powered delta-wing interceptor. 


Dr. Lippisch and two of his Aerodyne models. 
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Iowa, is working on the development of what 
he calls the Aerodyne, a wingless aircraft using 
an “internal lift-inducing propulsion system” 
enabling it to rise and descend vertically, hover, 
and cruise like a conventional airliner. How the 


Aerodyne works is not disclosed, but it is 


thought that through an intake in the vehicle’s 























What full-scale Aerodyne may look like —cirea 1975. 


nose air is fed to gas turbine engines, the gas 
jet of which is deflected downwards for ver- 
tical flight and hovering and ejected rearwards 
for level cruising. Collins Radio has been 
awarded a research contract by the Office of 
Naval Research and has built flying scale 
models to the designs of Dr. Lippisch. The 
latter is seen here testing two of the models, 
which seem to be powered by an electric motor 
and remote-controlled. 
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Fairchild Builds a Submarine 
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Cross-section drawings in the upper half of the picture show (left to right): (1) View 
from cabin of engine bulkhead, with access doors and inspection windows; (2) looking 
aft towards dual control system and control console: (3) view of cabin forward from 
control position, showing oxygen storage, periscope, crew comfort equipment and 
communications racks; (4) underwater swimmer’s tank and exit hatch with, above the 
tank, bunks for two of the crew. 


F seus time to time it has happened that a shipbuilding company has 
entered the aircraft manufacturing business—Vickers and Blohm & Voss 
are two examples—but an aircraft manufacturer turning shipbuilder 
seems to be a much rarer occurrence. True, in the case under discussion 
the vessel built by the aircraft manufacturer is barely as large as a modern 
fighter fuselage and, moreover, it is a submarine. 


The manufacturer is the Fairchild Engine Division of the Fairchild 
Engine and Airplane Corporation. The product is the Fairchild X-1, a 
midget submarine designed for close-in reconnaissance of harbours and 
inlets. This is the first ““minisub” ever produced in the U.S.A., but while 
the German and British midget submarines in service at the end of the 
war carried crews of two or three as well as torpedoes, the X-1 carries 
four “frogmen” who are able to leave their boat through underwater 
hatches, swim under water with breathing apparatus to accomplish their 
missions (cutting of anti-submarine nets, testing of harbour defences, 
reconnaissance, probably sabotage and similar work) and return to their 
boat. 


The Fairchild boat weighs only 25 tons, is 50 feet long and has a 
maximum diameter of seven feet. The company designed and built an 
“unconventional underwater propulsion system’’, details of which are 
not revealed but which enables the boat to operate quietly and stealthily, 
performing missions which larger craft could not. The X-1 is fully air- 
conditioned and temperature-controlled, power plant is separated from 
the cabin, and latest insulation techniques are employed to minimize 
noise level. In fact, the makers claim that the crew is just as safe and 
comfortable as that of large submarines. There is easy standing room, 
there are bunks, a reading table and even a miniature walkway. Adequate 
water and food storage is provided, as well as a hotplate for preparing 
warm meals, “easy-on-the eye” illumination and decoration. 


The boat is designed so that it can be quickly assembled—or parts 
replaced—at the dockside or aboard larger ships; it can be transported, 
whole, overland by train or truck, whereas, disassembled into major 
components, it can be carried by air. 


The submarine is fitted with “airplane-type” dual controls permitting 
one-man operation. 
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The X-1 conducting trial runs in the waters of Long Island Sound. The “‘test pilot’’, now 
with Fairchild Engine and Airplane Corp., is William Rand, a former Lieutenant in the 
Navy’s submarine service. 


By way of contrast —the Navy’s atom-powered submarine Nautilus, 1,500 tons, being 
loaded up with torpedoes. 














The May 1955 issue of /n¢eravia was devoted 
to the subject of guided missiles and rockets. This 
was probably the first relatively complete 
compilation of released information on guided 
and unguided robot weapons. At the end of 
their introductory article the Editors reached 
the following conclusion: “To begin a third 
world war with thermonuclear long-range 


“The Last Weapon but One" 


weapons would mean setting off a ‘chain 
reaction’ which would be bound to run 
completely wild. The rocket with an atomic 
warhead would in fact be the last weapon—bar 
one...the next and final weapon would 
surely be the stone-age club.” Since then the 
same subject has been chewed over almost 
daily in the press, and it is striking that almost 


The most revolutionary ship planned by the U.S. Navy is the “‘Salu” type nuclear-powered guided missile cruiser 
which will combat sea, air, land and underwater targets. It will carry a number of multiple missile launchers for 
missiles of different range and capabilities, as well as torpedo-launching equipment. 


The U.S. Navy’s proposed 1957 construction programme includes this destroyer-class 


guided missile ship (DDG). It is to be ‘equally efficient against air and undersea targets 
and will have greater over-all strength and sea-keeping qualities than the World War II 


types now in operation. 
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every news magazine in both Old and New 
World has taken it up during the past few 
months. Many of the writers, however, have 
made the mistake of confusing the unguided 
Intercontinental Ballistic Missile with guided 
missiles. 


Meanwhile there are increasingly frequent 
reports that the Soviet Union is extremely 
advanced in the field of ballistic missiles. The 
Russians themselves maintain—and there is 
no information on which they can be contra- 
dicted—that American research and develop- 
ment has lagged behind. All this has caused 
some concern in Washington. While some 
described it as Russian bluff, others took the 
Russian reports dead seriously. The Demo- 
crats, with former Air Force Secretary Stuart 
W. Symington as their spokesman, accuse the 
Republicans in power of missing the boat and 
sitting back in unjustified optimism. In all 
objectivity, however, it must be admitted that 
U.S. research and development have by no 
means been idle, as is proved by a glance at the 
list of long-range weapons of all kinds on 
pages 306-7 of the May issue. 


At the Pentagon it was the Assistant Secretary 
of the Air Force for Research and Development, 
Trevor Gardner, who was responsible for long- 
range weapon development, until he handed 
Air Force Secretary Donald A. Quarles his 
resignation on February 8th, 1956—a suprise 
only for the outsider. Differences of opinion 


Another new addition to the U.S. Navy’s fleet will be this frigate-class guided missile 
ship, which will carry surface-to-air and surface-to-underwater missiles and will also 
serve as an aircraft early warning post. 
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with the Secretary, what he considered to be 
inadequate appropriations for long-range weap- 
ons and delays in the execution of the long- 
range weapons programme are the reasons he 
gave. However, right from his appointment in 
the autumn of 1954, Trevor Gardner, the 
“prodigy” of America’s long-range weapons 
development, had aroused controversy, and 
was not confirmed in his post until February 
28th, 1955. As an arms manufacturer he had 
quickly risen to prominence at the head of his 
own Hycon Manufacturing Co., with connec- 
tions reaching as far as Europe. By the time 
these lines appear in print Defense Secretary 
Charles E. Wilson will doubtless have appointed 
a new “‘guided missile and rocket Czar’ with 
special powers, for this side of U.S. arms 
planning is becoming more and more im- 
portant. 


The U. S. Navy, too, is taking an increasing 
interest in these weapons. Its aim is to combine 
“atoms with atoms”: i.e., atom-powered ships 
and long-range weapons with atomic warheads. In 
January 1956 the programme appears to have 
been approved in principle by the Congress, 
and the “last word” is now the development 
of missile ships. The three accompanying 
drawings depict this new class of ship. 
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Strangely enough a Russian booklet published 
by the Soviet Government in May 1955 under 





Grand Marshal Pavel Zhigarev, Commander-in-Chief of 
the Red Air Force and author of the booklet “‘Thoughts 
on Air Strategy’’. 


the title “Thoughts on Air Strategy” appears to 
have been generally overlooked or more or 
less ignored. Yet this 27-page booklet is said 
to have been distributed in 50,000 copies. 
Its author is believed to be the Commander- 
in-Chief of the Red Air Force, Marshal Pavel 
Zhigarev, who was promoted to Grand Marshal 
of the Soviet Union on March 10th, 1955. He 


is assisted by Generals Rudenko and Sudets, who 
were also promoted Marshals at the same time. 
The booklet was the first written statement by 
the Red Air Force command. Its main points 
are as follows: 


@ The strategic bomber is out of date. Its develop- 
ment and production take too long and are too 
costly. In wartime, losses in both equipment 
and personnel would be unacceptably high. 
Another handicap would be the vast, over- 
complicated and easily vulnerable ground 
organization for the bomber, not to mention 
the logistics personnel and fuel stocks needed. 


@ Intercontinental rockets or space weapons 
(Russian designation SIG, roughly equivalent 
to the American ICBM) are faster, as well as 
simpler and less costly to develop and build. 
Their range is longer, their speed higher than 
those of the bomber. Their demands on ground 
personnel and on the ground organization as 
a whole are small, and their launching ramps 
can be camouflaged underground. 


The Russian booklet culminates in a 
criticism of corresponding American develop- 
ment, which is said to be inferior. And the final 
sentence reads: “Today’s giant air bases will 


become bomber cemeteries in a future war.” 


This throws some light on the West-East 
controversy on air strategy. There will be more 
to say on this subject within the near future. 


CRUSADER AND CUTLASS 


The U.S. Navy’s latest fighter, a Chance Vought F8U-1 Crusader (foreground), in formation with a F7 U-3 Cutlass, 


another carrier-based fighter built by Chance Vought for the U.S. Navy. 








O.. of the most important British military 
aircraft at present being developed is the 
English Electric P.1 twin engined interceptor. 
It is this aircraft which is expected to take over 
the burden of day and all-weather fighter 
defence of the United Kingdom after the pre- 


sent H/unter generation. 


The P.1 is the first supersonic fighter to fly 
in the U.K., and it is also the first fighter 
designed by the English Electric Company, 
who have been responsible for one of the most 
outstanding British military aircraft since the 


war, the Canberra light bomber. 


Initial design of the P.1 dates back seven 
years, and it embodies all the Air Ministry 
requirements in a specification for a home 
defence fighter. These requirements, due to the 
contrast in size and operational layout of the 
U.K. compared with the U.S.A., differ very 
considerably from the American idea of an air 
superiority machine. 

By its very nature, the P.1 can be employed 
either as a short range “target-defence”’ type 
interceptor, using both turbojets with reheat 
for maximum rate of climb and speed, or as a 
long range patrol fighter cruising at altitude 
on one engine. 

Twin engines were considered essential by 
the Air Ministry, and the problems of housing 
and of overcoming asymmetric thrust, while 
retaining a low frontal area, were solved by 
mounting the engines one above the other in 
the rear fuselage, fed by a single pilot type 
intake. 

The P.1 had to have high speed (reports 
from outside the U.K. put this at Mach 1.5 


The P. 1 comes in to land. Note flaps. 





Successor to the Hunter 


Background to the English Electric P.1 
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The three men chiefly responsible for the English Electric 
P. 1 fighter. Left to right: W. Shorrock, Manager of the 
Preston Works of E.E.C., where the company’s aircraft 
are built; Wing Commander R. P. Beamont, Director of 
Flight Operations, E.E.C.; and F. W. Page, Chief Engi- 
neer of the Aircraft Division of E.E.C. 


plus) combined with good operational ceiling, 


manoeuvrability and landing and 
characteristics. These combined were extremely 
difficult to obtain, but the company have suc- 
ceeded by using a thin wing of about 60 degrees 
sweep, generous in area and with tips at right 
angles to the centre-line. Thus they have what 


is known in England as a “‘notched delta”. 


All controls are powered. For a machine of 
its size (length about 51 ft., and span about 
36 ft.), the P.1 has exceptional take-off and 
landing characteristics. That it can operate out 
of present standard R.A.F. airfields is indicated 
by the fact that at the last $.B.A.C. display the 
aircraft was based on the nearby fighter station 
at Odiham. 


The application of the “area rule” or “coke- 
bottle shape” to U.S. fighters has been much 
in the news lately, and examination of the P.1 
design reveals that it conforms to area rule 


requirements. 


take-off 


The P. 1 during a slow fly-past at Farnborough. 


The design task facing the English Electric 
Co. with the P.1 was so great that they embar- 
ked upon what is probably the most extensive 
private research programme ever devoted to a 
single British warplane. Three wind tunnels 
were used, a low speed tunnel built in 1948, 
two high speed tunnels and a water tunnel. The 
first of the high speed tunnels was completed 
in 1949 working up to Mach 0.95, but this was 
later modified to up to Mach 1.2, with a work- 
ing section of 12 inches square. This was the 
first supersonic wind tunnel completed in 
Europe after the war. 

The latest tunnel has a working section 18 ins. 
square and has been giving steady operation 
from Mach .45 to above 1.6 for some two 
years. The water tunnel with a 20 ft./sec. 
water flow has yielded valuable data at slow 
speeds. 

A very wide range of test rigs for the com- 
plex fuel system, tensile strengths, fatigue tests 
etc., were built. In addition, an analogue com- 
puter for solving flutter problems was built by 
the English Electric Nelson Research Labora- 
tories at Stafford. This has been used in con- 
junction with a special flight simulator with a 
dummy cockpit. 

English Electric’s director of flight oper- 
ations, Wing Commander Roland Beamont, 
was able to assess on the simulator the P.1’s 
general handling characteristics long betore the 
aircraft was first airborne. 

To obtain practical experience on the P.1’s 
slow-speed flying characteristics, the Ministry 
commissioned a scale flying model to be built 
by Short Bros. and Harland Ltd. Known as the 


SB.5, this aircraft has provided English Electric 
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The P.1 


with invaluable data on slow speed flying with 
various degrees of wing sweep, and it has also 
been tested with the tailplane in high and low 
positions. At first, full span leading edge slats 
were to be used on the P.1, but flight trials on 
the SB.5 showed that much better results could 
be obtained by special modifications to the 
leading edge profile and drooping of the in- 
board leading edge. These ideas were satisfac- 
torily demonstrated on the SB.5 with the result 
that the P.1 now has what is probably the 
widest fully controlled speed range of any 
supersonic fighter. 

Among other unusual items on the P.1 are 
the main undercarriage legs which retract out- 
wards into the wings, thus allowing maximum 
stowage inboard in the wing—presumably for 
fuel. The undercarriage itself, of British Messier 
design, utilises high pressure tyres. One under- 
carriage unit was in fact shown at the 1953 
S.B.A.C. display, although not then labelled as 
such. The P.1’s main wheels are fitted with 
Dunlop 33%6.75-20 tyres which carry a 
maximum dynamic load of 39,220 Ibs. at 280 


p.s.i. inflation pressure. The nose wheel, also 


The Short SB. 5, test vehicle for the P. 1. The inboard 
leading edge is drooped for low-speed trials. This feature 
has been incorporated in the P. 1. 
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by British Messier, folds forwards and turns 
through 90 degrees to lie flat, thus avoiding 


any obstruction in the intake. 


The P.1 flew for the first time on August 
4th, 1954, and gave a foretaste of its capabilities 
by going supersonic there and then, and super- 
sonic on climb on its third flight—both without 
afterburning. Since that time this machine and 
a second prototype have been exceeding the 
speed of sound in level flight and in climb 
with monotonous regularity. A third prototype 
P.1 is likely to appear shortly, and it is indicated 
that it will be a production prototype showing 
external signs of the equipment of its trade, 
i. e., electronics and armament. 

Newspaper reports in the U.K. claim that 
this P.1 will utilise an advanced mark of Rolls- 
Royce Avon engine in place of the twin 
Sapphires at present fitted. It is further rumour- 
ed that the P.1 has considerable “built-in 
stretch” on performance and would prove a 
ready mount for a later combination of jet and 
rocket. 

As the layout of the P.1 lends itself to the 
installation of either of the present two British 
single spool axials, the question of power on 
the production machines seems rather to 
depend on engine manufacturers’ commitments 
and the Ministry of Supply delivery programme. 
Armament on the P.1 is stated to be “very 
heavy” and is likely to consist of a battery of 
30-mm cannon and guided missiles. 

Twenty pre-production P.1’s are on order 
in addition to the five prototypes, and this will 
doubtless give English Electric the chance to 
build them in full production jigs. 


Although no large scale order for the P.1 
has yet been announced, the Ministry of Supply 


have made it clear that this is only a matter of 
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This shot illustrates the ‘notched delta”? wing plan form 
of the P.1, the sharply swept tail, wing-tip controls, 
twin jet pipes. 

time, and it may depend solely on final power 
plant choice. English Electric are well situated 
to construct a highly complex machine like 
the P.1 as they produce everything in quantity, 
from refrigerators and radios to atomic power 
station generators, and with their associated 
companies, Napier and Marconi, they cover 
practically every aspect of aircraft construction 


and equipment. 


The Dick Kerr works at Preston, in com- 
bination with the final assembly line at Samles- 
bury, during the war built no less than 700 
twin-engined Handley Page Hampdens and 
2,500 four-engined Ha/ifaxes. They have fol- 
lowed this, since the end of the war, with some 
hundreds of Vampires and Canberras—the 
latter, in B.6, PR.7, B.8 and PR.9 forms, at 
present filling the shops. 


Research and test work is carried on at a 
separate establishment at Warton. The basic 
set-up for Canberra production will also be 
utilised for the P.1 and it should ensure a 
steady and speedy flow of fighters to the 


R.A.F: when the time comes. 
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Training the New Japanese Air Force 


A little more than ten years since the last 
Japanese suicide fighters disappeared from the 
skies of the Pacific, Japanese pilots are again 
in active training—with the full approval and 
assistance of the 
enemies. At the end of 1955 a total of 2,500 


Americans, their former 
Japanese pilots and mechanics had completed 
or were undergoing training in the United 
States, while others were receiving instruction 
from U.S. officers in Japan. 

The scheme to train former Japanese military 
pilots on modern American aircraft in Japan 


La G 
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Details of the engine used on the T-33 trainer are explained through an interpreter. 
Almost all of the instruction is given in English, however, and the trainees all study 


English as one of their courses. 


Captain John W. Rakestraw, U.S.A.F., gives navigational 
instruction to Major Suzuki. 


started in November 1954. By October 1955 
several classes of pilots had received their 
diplomas upon terminating their refresher 
courses, and on November 25th the first class 
of 13 Japanese pilots completed their jet-flying 
course on Lockheed T-33A trainers. They are 
now continuing their training to become 
instructors for the Japanese Air Self-Defense 
Force. 

Under present plans the future Japanese air 


arm will not become a very large force, and the 
main responsibility for the air defence of the 
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Major Suzuki, future jet pilot for Japan. 


North Pacific will remain in the hands of the 
Far East Air Force of the U.S.A.F. By the end 
of the 1956-57 fiscal year the Japanese Air 
Self-Defense Force is to have a total strength of 
15,000 men and 582 aircraft. Of the latter, 93 
will be North American F-86F Sabre jet fighters, 
most of which will be built under licence in 
Japan. 

The pictures on these pages show a former 
“Kamikaze” pilot, Major Suzuki, undergoing 
his jet training on a two-seater Lockheed 
T-33A. 


For one hour before flying an instructor —in this case Captain Ben Kimbrough, U.S.A.F, 
—goes over points which he thinks his students might need to brush up on, 


After the flight, Captain Oranges and his pupil fill in their flight log. 





Three 







Flying Instructor Captain Chester M. Oranges of the U.S.A.F. and his student, Major Suzuki walk to their jet trainer. Three student pilots carefully examine the two-seat 


cockpit of the T-33 they will eventually fly. 
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A mechanic checks the tail pipe of the T-33 (with engine Upon completing its flight the T-33 lands. A Japanese ground crew man moves forward with the chocks. 
off, of course!). 


Three laughing pilots of Japan’s new Air Force hold their diplomas after graduating The first Japanese-built jet: a Lockheed T-33A trainer assembled by Kawasaki Aircraft 
from their jet flying course. going through its paces early in January. 
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AIR TRANSPORTATION 


@ Scheduled air transport in the United States 
has grown by almost 4,000 percent since 1938. 
Expressed in revenue ton-miles, traffic volume has 
risen from 58,112,000 in 1938 to 1,903,183,000 in 
1954, an increase of 3,175 percent; expressed in 
passenger-miles, figures are: 1938 — 533,052,000; 
1954 — 20,512,894,000, an increase of 3,740 per- 
cent. — During the same period railway freight 
traffic, for example, rose by 88%, car, truck and 
bus traffic by 97%. To ensure the further develop- 
ment of commercial aviation, A.T.A. President 
Stuart G. Tipton recommends that the entire 
American air transport industry be regulated and 
not just part of it. 











@ Midway Field, Chicago, the world’s busiest 
airport, recorded roughly 8,752,000 arriving and 
departing passengers on scheduled air services 
during 1955, and 500,000 on non-scheduled ser- 
vices. Aircraft movements on scheduled services 
were 304,276, on non-scheduled runs 76,831; traffic 
at Midway in a single year was thus greater than 
that at London, Paris, Amsterdam, Copenhagen 
and Zurich combined. “Civil aviation in the United 
States is living in the 25th Century when compared 
with civil aviation in the rest of the world” is the 
conclusion reached by the Aircraft Owners and 
Pilots Association. 















@ Eastern Air Lines has won the struggle it has 
been waging with National Airlines since 1953 for 
the control of Colonial Airlines. The final decision 
was taken by President Eisenhower. 


























@ The growth of Spanish air transport in the past 
20 years is illustrated by the following figures : 1936— 
four airports, one airline with eight aircraft, seven 
domestic services, three international services; 
1955 — 21 airports, two airlines with 48 aircraft, 29 
domestic services, 14 international services, includ- 
ing four trans-Atlantic services. Spanish airports 
are today used by 23 foreign airlines. 


@ Sabena is following the example of Air France, 
B.O.A.C. and K.L.M. in seeking extension of its 
North Atlantic services to the U.S. West Coast. 
Final destination San Francisco. Negotiations are 
in progress with the U.S. and Canadian authorities. 





@ New aircraft orders are announced by K.L.M., 
Swissair and T.W.A. K.L.M. has increased its 
former order for eight Douglas DC-8s by an 
additional four aircraft of the same type and 


* Extracts from /nteravia Air Letter, daily international 
news digest, in English, German and French. All rights 
reserved. 





nine Douglas DC-7C Seven Seas. 









What's in the Air?* 


One of the U.S. Air Force’s weather balloons that are 
used for meteorological investigations in the stratosphere. 
The balloon is filled with hydrogen through the thin pipe. 
The cables carry cameras and radio transmitters. 


announced an option on ten Lockheed Eéectra 
turboprop transports. — Swissair has ordered two 
Douglas DC-8s. —T.W.A. has contracted for eight 
Boeing 707-120s and announced its intention of 
ordering a further 22 (some of them of the Inter- 
continental version) shortly. 


@ Sabena traffic figures for 1955 show an in- 
crease of 14.2% compared with 1954. Tonne-km 
offered 133,155,331 (121,849,431); tonne-km per- 
formed 94,897,874 (83,081,515). Aircraft-km 
29,589,230 (28,090,355); passengers 449,698 
(391,756) ; freight25,037,216 tonne-km (22,410,496) ; 
mail 5,235,232 tonne-km (4,258,587). 


The signing of Sabena’s order for four Boeing 707-320 jet transports was the occasion J. van der Wiel has been 
for a celebration at Brussels Air Terminal. Left to right: Operations Manager Anselme 
Vernieuwe, Legal Adviser René Golstein, Wellwood E. Beall, Senior Vice-President of 
Boeing Airplane Co., Gaston Claeys, Sabena Board member, Marcel Malderes, Sabena has been with the com- 
Board member, Laurence E. Peters, of Boeing’s Sales Division. Other aircraft on order 
for Sabena are twelve Convair 440 Metropolitans, eight Sikorsky S-58 helicopters and 


appointed Executive Vice- 
President of K.L.M. He 


pany since 1938, initially 
as legal adviser, later as 
head of the Coordination 
Bureau and finally as 
General Secretary. 





@ Helicopter services from Brussels to Paris, 
Luxembourg and Saarbriicken are planned by 
Sabena. Flying time Brussels-Paris 1 hour 45 mins. 
In the French capital helicopters will land at the 
Issy-les-Moulineaux airport, whence the city centre 
can be reached in a brief half hour. 


INDUSTRY 


@ Development and construction of atomic reac- 
tors cost the United States Government a total of 
$ 62,300,000 during the second half of 1955. Accord- 
ing to an Atomic Energy Commission report to 
Congress, first tests with an atomic power plant 
for aircraft have already been made (on the ground), 
and plans have been worked out for atomic power 
plant for a cruiser and an aircraft carrier. — Since 
the Atomic Energy Act was modified in 1954 
agreements have been signed with 27 countries 
for the exchange of scientific information. 


@ Higher defence spending on flying equipment 
and guided missiles is forecast by Hall L. Hibbard, 
Vice-President, Engineering of Lockheed Aircraft 
Corp.: $ 9,000,000,000 by 1960 and $ 14,000,000,000 
by 1970. 


@ Lockheed Aircraft Corp. plans to build a num- 
ber of research laboratories near Palo Alto, Cali- 
fornia, for scientific research in the field of guided 
missiles and pilotless aircraft. The whole guided 
missiles division may later move over to Palo Alto 
from Van Nuys. Removal and expansion of the 
division is expected to cost around $ 20,000,000 
in three years. 


@ Boeing Airplane Company is dividing its 
Seattle aircraft manufacturing operations into two 
new divisions, the Transport Division and the 
Seattle Division. The former will be responsible 
for the Model 707 commercial transport projects, 
the KC-135 tanker transport (military version of 
the 707) and the KC-97 tanker transport (military 
version of the S¢ratocruiser). The Seattle Division 
will handle the B-52 heavy bomber programme and 
major developmental projects. 


@ Fairchild Aircraft Division of Fairchild Engine 
and Airplane Corp., Hagerstown, Md., has opened 
a European Office in Geneva, Switzerland. 


@ Thirty Fokker Friendships have so far been 
ordered from Fairchild Engine and Airplane Corp., 
who is to build the Dutch aircraft under licence as 
soon as final details of the agreement have been 
settled. Orders have been placed by Mackey, 
Bonanza, Mohawk and West Coast Airlines, who 
have also announced options on another ten 
Friendships. According to unconfirmed reports, 
European airlines have also ordered 25 Friendships. 


@ Douglas Aircraft Co. estimates that its profits 
for the 1955 business year to November 30th will 
amount to $ 28,250,000 ($ 7.66 per share), compared 
with $ 36,100,000 ($ 9.80) the previous year. Sales: 


Major General Gerald Jo- 
seph Higgins, director and 
adviser to the recently 
founded Piasecki Aircraft 
Corporation, Philadelphia 
(not to be confused with 
Piasecki Helicopter Corp., 
Morton, Pa.). 


Lucien Servanty, S.N.C.A. 
du Sud-Ouest Chief Engi- 
neer and ‘“‘father’’ of the 
S0.6000, 6025 and 9000 
Trident, has been made 
Officer of the Legion of 
Honour. 














VOLUME XI — No.3, 1956 

















—_—- 


& 

Un 
the 
me 
call 
nui 
you 
Cr I 
his 
gre: 
den 
min 
600 


Cana 
flyin; 
helic 


eT 
10 ,2¢ 
4,630 
jet fig 


VOL 


156 








D. Napier & Son Ltd., Luton Airport, 
programme is to be carried out with the Eland-Convair. 


$ 876,000,000 ($ 915,216,000). Order backlog on 
December 31st, 1955 totalled $ 2,138,000,000 
($ 1,964,000,000). 


@ Bendix Aviation Corp. announces a_ record 
profit of $ 25,888,590 ($ 5.66 per share) for the 
business year to September 30th, 1955, compared 
with $ 25,537,771 ($ 5.62 per share) the previous 
year. Sales and other operating revenue: $ 
567,249,923 ($ 607,711,607). The slight drop in 
defence contracts was partially balanced by an 
increase in the output of aircraft and vehicle acces- 
sories. Government orders accounted for 60% of 
total production. Order backlog at September 30th, 
1955, stood at $ 480,000,000 ($ 497,000,000). 


@ Lear Inc. reports an order backlog as of 
December 31st, 1955, of $ 53,459,922 an increase 
of 41% over the figure for December 31st, 1954. 


@ Rolls-Royce recently delivered its last piston 
engine, a Griffon. It is to be fitted in an Avro 
Shackleton for the South African Air Force. Since 
first going into aero engine production in Decem- 
ber 1915 Rolls-Royce has built 51,169 piston 


engines. 


@ Hawker Siddeley Nuclear Power Co. Ltd. is 
the name of a company founded by the Hawker 
Siddeley Group to build a nuclear research station, 


SERVICE AVIATION 


® Jet aircraft noise in the neighbourhood of 
United States airports and Air Force bases has been 
the subject of complaints by a number of Congress- 
men. The aircraft industry and Air Force have been 
called upon to take steps to reduce the noise 
nuisance. “If sonic boom from jet planes breaks 
your windows, don’t write to your Congressman. 
Complain to the Air Force,” a Congressman advised 
his constituents. — Meanwhile a bill before Con- 
gress seeks to bar jet aircraft from airports in 
densely populated areas by raising the visibility 
minimum for four-engined aircraft from 200 to 
600 ft. 


@ The fuel consumption of jet aircraft may 
become a serious problem for the United States in 
the near future. Almost nil ten years ago, it is 
estimated by the Petroleum Logistics Division, 
U.S. Air Force Headquarters, at 231,000 barrels a 
day for military aircraft and 12,000 barrels a day 
for civil requirements in 1956. The corresponding 
estimates for peacetime consumption in 1965 are 
340,000 and 70,000 barrels daily. 


@ The South African Air Force is to be modern- 
ized this year at a cost of £ 10,000,000. The pro- 
gramme includes the development of a radar net- 
work and introduction of thirty Orenda-powered 
Canadair F-86 Sabres, replacement of the Sunderland 
flying boats by Avro Shackleton Mark 3s and use of 
helicopters for rescue work. 


@ The Japanese defence budget earmarks 
10,200,000,000 yen for defence contracts; 
4,630,000,000 yen for the production of 180 F-86F 
jet fighters, 180 T-33A jet trainers, 22 T-34 trainers 
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The U.S. Army has purchased twelve de Lackner Aero- 
cycle one-man helicopters for experimental purposes. 
They will be subjected to through operational testing. 
Power is supplied by a 43 h. p. Mercurey outboard motor 
boat engine. Speeds of around 60 m. p. h. and ranges of 
up to 150 miles are claimed. A payload of 300 Ibs. can 
be carried. 


a Convair-Liner 340 with 3,500 h. p. Hland NEI. 6 propeller turbines for experimental purposes. An extensive test 











and four helicopters; 1,270,000,000 yen for repairs 
and 4,290,000,000 for arms and ammunition. 


@ Guided missile production is among Japan’s 
plans for the 1956-57 fiscal year. The Defence 
Ministry’s Technical Research Institute is to have 
a guided missiles division for this purpose. 


@ An airport bill has been submitted to the 
Japanese Parliament. It provides for a total of 
100,000,000 yen to be spent during the current year 
on repair and expansion of airports. — Among the 
94 Japanese airports and landing grounds, all of 
which date from before World War II, 17 have been 
repaired or enlarged by the U.S. Air Force. The 
repair of war damage to the remaining 77 is expect- 
ed to take five years and cost 10,000,000,000 yen. 


@ Yugoslavia is to get F-86 Sabre jet fighters from 
the United States under the arms aid agreement. 
The fighters will come from stocks which the 
Royal Air Force returned to the U.S. Air Force last 
summer. The number involved has not been 
revealed. 


@ A rocket regiment is to be set up in the West 
German forces to test modern guided missiles and 
train guided missile specialists. The regiment will 
be equipped initially with American guided mis- 
siles. Later rockets and guided missiles will also 
be issued to a number of anti-aircraft and anti-tank 
units. 


@ The N.A.T.O. forces will have seven squad- 
rons of North American F-100 Super Sabres in place 
of the present seven F-86 Sabre squadrons before 
the end of the summer. 


FLYING EQUIPMENT 


@ An order will shortly be placed for a new mul/ti- 
purpose turboprop freighter-passenger transport for 
R.A.F. Transport Command. The aircraft will be 
capable of handling heavy freight and vehicles and 
is likely to have relatively high performance. It 
will perform duties at present done jointly by the 
Vickers Va/ettas and Handley Page Hastings. 
According to reports from London, Short Bros. 
and Harland is working on a project for a transport 
of this class. David Keith Lucas, Director and 


Vickers-Armstrongs N. 113 twin-jet Navy fighter, a substantial number of which have been ordered for the Fleet 


Air Arm. Power plant: two Rolls-Royce Avon turbojets. 































The U.S. Air Force’s Lockheed C-130A Hercules transport with four 3,750 e.h.p. Allison 


T-56 turboprops, whose take-off weight is 108,000 Ibs. 


Chief Designer, states that the aircraft envisaged 
by his firm would have two propeller turbines of 
approx. 4,000 h.p. each, have a particularly flexible 
layout and be in the V/scount class as regards per- 
formance. — It has not yet been decided which 
firm will get the development contract, though 
Short seems to be under consideration. 


@ Changes have been made in the designations of 
the various versions of the Bristol Britannia turbo- 
prop commercial transport. New series numbers 
are as follows: 


New series number 
Britannia 100 
Britannia 300 


Former series number 
Britannia 100 
Britannia 300 
Britannia 300 LR Britannia 310 
Britannia 250 LR Britannia 250 

Within each series, the aircraft ordered for par- 
ticular operators are given individual variant num- 
bers: 

Operator Variant number 
BO.AL. 102 
B.O.A.C. 

B.O.A.C. 

E] Al 
CPAs 
Ministry of Supply 

(for Transport Command) 

Ministry of Supply 

(for independent 

operators) 


Series 
Britannia 100 
Britannia 300 
Britannia 310 
Britannia 310 
Britannia 310 
Britannia 250 


Britannia 250 


@ The gross weight of the McDonnell F-101A 
Voodoo all-weather fighter is roughly 20 tons. 


@ The Vickers Supermarine N.113 high-perform- 
ance Navy fighter began flight testing at Boscombe 
Down on January 20th. Two Rolls-Royce Avons 
of one of the latest marks are fitted; wing sweep 


approx. 40°; span 38 ft. 6 ins.; length approx. 55 ft. 
Armament will be 30-mm Aden cannon plus 
guided missiles. 


@ Good progress is reported on the Aviation Trad- 
ers Accountant twin-engined short and medium 
stage commercial transport. Flight testing is 
scheduled to begin early this summer. 


@ A prototype of the Ambrosini-Aerfer-Stefanutti 
Sagittario 2 light-weight fighter with Rolls-Royce 
Derwent turbojet began taxi tests at Pomigliano 
d’Arco in February; flight testing is to be made at 
Pratica di Mare Air Force base (southwest of 
Rome). — In its present version the Sagittario 2 
is designed as a day interceptor, though a second 
version—fitted with Microlambda fire control 
radar—is to be developed for all-weather opera- 
tions. A third version, a fighter-bomber, is also 
under consideration. 


@A Nord Noratlas transport built by France’s 
S.N.C.A. du Nord, fitted with Pratt & Whitney 
R-2800-CB.17 engines of 2,500 h.p. each, has begun 
flight testing. The Norat/as normally carries two 
Bristol Hercules engines (S.N.E.C.M.A. licence). 
Type designation of the version with P&W 
engines: Nord 2503. 


e A first civil version of the SE.3130 Alouette II 
helicopter of S.N.C.A. du Sud-Est (with Turbo- 
méca Arfouste II turbine) will be taken over by 
Electricité de France next July. S.N.C.A.S.E. has 
taken extensive measures to speed up deliveries 
of the production A/onette. The French Navy has 
also ordered helicopters of this type. 


@ Chance Vought is working on the development of 
a U.S. Air Force version of the F8U-1 Crusader 
carrier-borne fighter. 


@ Piasecki Aircraft Corp. is working ona project for 
an aircraft with extremely short take-off and landing 


The Douglas C-133A transport with four Pratt & Whitney T-34-P-3 turboprops of 6,000 h. p. take-off power each. 


Span 179 ft. 8 ins., ength 148 ft. 2 ins., 


gross weight 255,000 Ibs. 


“ 


el 


Assembling the Bristol Britannia at Short Brothers & Harland Ltd.,{who is sharing 
with Bristol in production of this type. 


runs. The company’s programme also includes 
development of a heavy helicopter and a conver- 
tible aircraft. 


@ The giant Douglas XC-132 transport (gross 
weight roughly 180 tons!) is still in the mock-up 
stage. It will probably be several years before a 
prototype is built. 


e@ Flight testing of a second prototype of the 
Republic F-105 jet fighter has begun at Edwards Air 
Force Base, California. The first prototype was 
lost about three months ago when the under- 
carriage failed. 


@ Kaman Aircraft Corp., of Bloomfield, Conn., 
has received a development contract for an annular wing 


Bristol Olympus BOl11, the latest version of the two- 
spool turbojet, has been certificated for a take-off thrust 
of 12,000 lbs. after completion of a 150-hour test. 


aircraft (coleopter) from the Office of Naval 
Research. 


@ Zemco Aircraft Corp., Dallas, Texas, has brought 
out a new two-seat all-metal low-wing monoplane, 
the Mode/ 58, for elementary training: retractable 
nose-wheel undercarriage; 340 h.p. Lycoming 
GSO-480-A1A engine; a big variety of military 
loads (machine guns, bombs, rockets, napalm 
containers) can be carried for practice purposes. 
Span 33 ft. 2.6 ins., wing area 156.83 sq.ft., gross 
weight (without armament) 2,993 lbs. — Max. 
speed 185 knots at 10,000 ft., cruising speed 174 
knots, service ceiling 25,000 ft., range 485 nautical 
miles. 


POWER PLANT 


@ The Napier Oryx gas generator has completed a 
150-hour run at 780 gas h.p. The Oryx is thus the 
first British turbine engine to be certificated for 
use in helicopters. 


@ In France a turbojet of the 7urboméca Gabizo type 
has also carried out a 150-hour test under I.C.A.O. 
regulations. Thrust measured 2,425 lbs. (take-off 
power) and 1,980 lbs. (max. continuous power). — 
Weight roughly 550 lbs., including oil tank, starter 
generator and accessories drives. 


@ A new Allison turboprop, the 550-D.1, will be 
of the two-spool type and be in the 5,500 h.p. 
power class. 
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“Baoclie 


International 


je part of Bendix in the technical progress of 
aviation is vast and varied. Because Bendix has always 
anticipated aviation’s next advance, every plane that 
flies, in some way, relies on Bendix Creative Engi- 
neering. 

Bendix weather instruments provide the vital 
data for flight plans. Bendix filters guard the 
fuel used by engines equipped with Bendix 
starters, generators, ignition and fuel systems. 
Bendix automatic pilots, instruments, radio, 

actuating mechanisms, and other scientific devices sur- 
round planes with safety and guide them to port. 

Bendix is first in fuel metering systems for jets, 
ram jets and turbo-prop engines—a leader in landing 
gear—the world’s largest producer of Aviation Instru- 
ments and Accessories—the standard of major airlines 
in radio and other electronic equipment. 

When you see the name “Bendix Aviation Corpora- 
tion” on any product, you can buy that product with 
complete assurance that it is the final word in creative 
engineering and the last word in quality. 


Bendix 
International 
Division of 
Bendix Aviation Corporation 
205 East 42nd Street, 
New York 17, N.Y., U.S.A. 
Cable “ Bendixint” N.Y. 








These new Lockheeds lead 
in jet-powered flight 



















America’s first prop-jet airliner ... first prop-jet combat transport ... 
fastest propeller-driven airliner ... first carrier-based jet trainer ... and world’s 


fastest jet fighter—all are in production today at Lockheed. 







Lockheed designed and produced the first operational jet 
airplane in the U.S. more than ten years ago. Since that 
historic day, Lockheed has built over 7,000 jet-powered 
airplanes—more than any other company in the world. 


Lockheed’s latest proof of leadership is the exciting new 
Lockheed Electra—America’s first prop-jet airliner—now in 
production for delivery to the world’s leading airlines.* 
In the pace-setting Electra, surging jet power is combined 
with proven propeller dependability and economy—to 
whisk passengers to their destinations in luxurious com- 
fort and quiet up to 100 miles per hour faster than any 
airliner presently in service! 


















* Already purchased in quantity by American Airlines and Eastern Air 
Lines. 
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C-130 HERCULES, NEW 
PROP-JET COMBAT 
CARGO PLANE-—Husky 
brother of the Electra. A 62-ton 
carryall, to transport men and 

materiel farther, faster and at less 

cost than any other plane! Now in 

production at Lockheed’s Georgia 

Division, U.S. Government Air- 
craft Plant No. 6 at Marietta. As A 
shown, a huge $,000-gallon gaso- 
line tank-truck can be driven up 
the ramp into the cavernous in- 
terior of a C-130. 














NEW JET-POWERED VERSION OF SUPER CONSTELLATION. 
Achieved by substituting prop-jet power for piston engines—a remarkable increase- 
in-speed transformation made possible by the extremely rugged construction and 
advanced basic design of the time-tested Lockheed Super Constellations. Result: 
the fastest propeller-driven airliner in the world! Designated the C-121F by the 
U.S. Air Force, and the R7V-2 by the U.S. Navy, these prop-jet Super Constel- 
lations are now undergoing exhaustive official tests. 


Lockheed 


AIRCRAFT CORPORATION 


California Division, Burbank, Calif. 
Georgia Division, Marietta, Ga. 
Missile Systems Division, Van Nuys, Calif. 
Lockheed Air Terminal, Burbank, Calif. 
Lockheed Aircraft Service, Burbank, Calif. 


LOOK TO LOCKHEED FOR JET LEADERSHIP, TOO 


T2V-1, FIRST CARRIER-BASED JET-POWERED TRAINER 
Evolved for the Navy from a series of jet planes inspired by the renowned Lockheed 
F-80 Shooting Star of 10 years ago. The Lockheed T2V-1 (above) has won deserved 
acclaim as the world’s safest jet airplane. 

F-104, STILL-SECRET SUPERSONIC JET-POWERED FIGHTER. 
(Photograph not yet released.) A high-ranking USAF officer said of the F-104, 
“This is a fighter pilot’s dream. We feel confident that it is the fastest, highest-flying 
fighter in the air, anywhere.” 


THE BRIGHT FUTURE OF FLIGHT. Virtually no limit is in sight as 
to speeds, distances and economies which will be possible in tomorrow’s air travel. 
Rocket power, ram-jet engines or nuclear energy will thrust transports around 
the world at incredible speeds while passengers enjoy undreamed-of comfort. At 
Lockheed’s Missile Systems Division and at other Lockheed research centers, 
scientists already are deeply engaged in projects involving these and other new 
sources of power for future flight. 


104 ELECTRAS 
have been ordered by 
American Airlines 

Braniff International Airways 
National Airlines and 
Eastern Air Lines 








THE VERSATILE 


Gmurlioke 


(Powered by two 550 h.p. Alvis * Leonides’ engines) 


The Pembroke is in service with the Air 


Forces of 


* Great Britain 
* Rhodesia 

* Belgium 

* Sweden 

* Finland 


Some of the primary functions 
for which this versatile, sturdy and 
economical aircraft is basically 


equipped are the following... 


10 Passenger communications 

Freight and supplies dropping 

Ambulance for 6 stretcher 
patients 

Aerial survey and photo- 
graphy 

Twin engine pilot training 

6 seat V.I.P. transport 


The Pembroke is also adap- 
table as a flying classroom 
for navigation, bombing and 
radio training. 


HUNTING PERCIVAL AIRCRAFT LTD 


A Hunting Group Company 
LUTON,. BEDFORDSHIRE, ENGLAND and at 1450, O'CONNOR DRIVE, TORONTO, CANADA 














Grasshoppers 
for the Antarctic 


Meteorological services’ synoptic weather charts still show many blank 
areas for which no meteorological values are obtainable. These areas are 
particularly large in the region of the earth’s two Polar caps, above all in 
the Antarctic. Whereas, because of its decisive importance in all weather 
analyses and forecasts in the northern hemisphere, the North Pole region is 
flown over regularly by the U.S. Military Air Transport Service’s meteorolo- 
gical aircraft and boasts several permanently manned observation stations 
(in northern Canada, Greenland, northern Siberia, etc.), a similar service is 
almost entirely lacking in the South Pole region. 


When the U.S. Navy was planning its four-year Antarctic expedition 
(““ Operation Deep Freeze ”), it examined ways and means of improving the 
weather service so important to both flying and ground operations. One 


, 


result of these efforts is the fully automatic “ Grasshopper ” weather station for 


release from aircraft shown on this page. 


” ” 


The “ Grasshopper ” (“ ice-hopper ” would perhaps be a more appropriate 
name) weighs only 200 Ibs., i.e., as much as a parachutist, and is dropped 
from aircraft by parachute at “ strategic” points where valuable meteorolo- 
gical data can be obtained. After landing, the parachute is automatically 
cut adrift from the station by the landing impact, and the station remains 
in place. Then mechanical devices on the streamlined legs come into operation. 
They move all six legs through an angle of roughly 120 degrees and set the 
body of the station up on its rounded nose, roughly vertical to the ground. 
The station is now ready for operation. A clockwork mechanism starts up 
and causes the built-in measuring instruments to record all important meteoro- 
logical data at exact, predetermined times: surface wind force and direction, 
air temperature, barometric pressure and air humidity. These values are 
automatically fed to a coding device inside the station and broadcast by a 
radio transmitter in Morse code at the rate of 17 words per minute. Power 
is supplied by a battery with a working life of up to 60 days. 


Maintenance units arriving at the robot weather station can exchange or 
recharge the batteries as required, or alter the time schedule for measurements. 
The stations are, of course, also suitable for manned operation, when they 
can be switched on or off to ensure optimum utilization. 


The high military value of the new invention is also obvious. In more or 
less peaceful times, of course, meteorological organizations in East, West 
and neutral centre work together in exemplary fashion, exchanging their 
weather information by telegraph or teleprinter. In the event of war, however, 
the situation would change abruptly, and the ability to set up an almost 
self-supporting weather observation network—at least for brief periods—in 
inaccessible enemy regions must be extremely attractive. 


The “ Grasshopper ", top to bottom: landing position after automatic release from parachute; the six 
supporting legs begin to open; the robot weather station erects itself; ready for action. Official U.S. 
Navy photographs. 


VOLUME XI ~ No. 3, 1956 INTERSSGPAVIA 











































Dectra - for the North Atlantic 


BY HOWARD CAPES, THE DECCA NAVIGATOR COMPANY, LTD., LONDON 


Air traffic over the North Atlantic has suffered for a considerable 
time from the inadequacy of existing navigation aids. Today, when 
transatlantic flights peak to 3,000 per month, there are at any time 
of the day or night some 75 aircraft airborne between Newfoundland 
and the coast of Britain, all depending on astro or, when the sky is 
obscured, on hopelessly inadequate navigation aids. The result is 
that at present the separation standards of 120 miles lateral separa- 
tion, 1,000 ft. of vertical spacing and up to 30 minutes longitudinal 
separation impose such restrictions on air traffic that costly delays are 
a regular occurrence, a state of affairs not likely to be improved by the 
introduction of jet aircraft into the traffic complex. Every day 
aircraft are held for long periods on the ground waiting for take-off or in 
the air awaiting their turn to be filtered into the terminal area. For 
similar reasons aircraft en route are often obliged to maintain un- 
economical altitudes and at times even undesirable tracks. When it is 
remembered that the cost of one hour’s non-productive flying is of the 
order of £350 it will be appreciated that the need for an accurate and 
flexible navigation system over the North Atlantic is acute. This 
requirement has been appreciated by the operators and the ministries 
concerned in Great Britain, and as a result of a careful examination 
of the problem official support has been given to the Dectra System 
which has been selected as the system most completely answering the 


requirement. 
* 


The Dectra System is a radio position fixing device designed to 
cover specific air route sectors, in particular long transoceanic cros- 
sings. The system is based on Decca Navigator techniques, and there 
are great economic advantages derived from the fact that the airborne 
equipment can operate either on Dectra or standard Decca. Dectra 
requires Master-Slave pairs of transmitting stations, operating on 
identical frequencies in the 70 kc/s band, at each end of the route 
covered, each pair of stations providing a tracking facility from a 
stable hyperbolic pattern laid along the track, while a combination 
of the transmissions from one station of each pair provides a ranging 
facility from a hyperbolic pattern across track. For the North 
Atlantic route one pair of stations is located in Scotland to serve 
Prestwick, the other pair in Newfoundland serving the Western 


terminal, Gander. 


1 Cf. “ Radio Aids for Long-Distance Navigation ”, Interavia, No. 6, 1954, p. 377. 


Route 








Fig. 1: Diagram of the two station pairs for Dectra, comprising one Master and one Slave 
station at each end of the route. The Great Circle route runs at right angles to the two 
base lines AB and CD. The latter are approx. 80 nautical miles long, and the route between 


them 1,500 to 2,000 nautical miles. 


A ranging accuracy of 10 miles or better by night is predicted for 
the full length of the North Atlantic route, the accuracy of track- 
ing is estimated at 5 miles over most of the route length, rising to a 
very high order of accuracy as the terminal is approached. It is 
interesting to note the correlation of system errors ; aircraft flying in 
the same area are subject to the same variations in the transmission 
of the signals, hence their relative accuracy is extremely high. Bearing 
in mind the overall accuracy of the system, lateral separation of 
2 miles between aircraft in the terminal areas, becoming not worse 
than 30 miles in mid-Atlantic, can be achieved. These predicted 
figures are the results of long and detailed practical investigation 
into the reception of existing Decca Navigator transmissions at very 


long ranges. 


To meet the worst possible combination of propagation and 
reception conditions there are two ranging systems incorporated in 
the Receiver ; one uses the very accurate hyperbolic pattern de- 
pendent upon the reception of two signals from sources at extremities 
of the route, the other depends upon the reception of signals from 
one (generally the nearer) source only and on the stability of the 
divided output of a crystal oscillator. The combination of these 
two automatically switched circuits ensures that the equipment will 
remain in operation throughout the route under the worst possible 
conditions. The two pairs of stations produce their respective track- 
ing patterns independently and the user selects the one required by 
switching to the appropriate channel. 


Presentation would normally be made on a standard flight log 
mounted in the cockpit ; on this the ranging information will be 
displayed on a suitably scaled chart, the tracking scale varying 


Fig. 2: Working principle of the Dectra system: station pairs AB and CD form two systems of hyperbolae which cover the route with tracking patterns (/eft); Master stations A and C 


lay down hyperbolic ranging patterns (right). 
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from 2 miles to the inch in terminal areas to 40 miles to the inch at 
mid-route. One chart is sufficient for a particular route so that no 
in-flight resetting will be required. Presentation may be on a meter 
display if desired, one meter indicating the distance to go, the other 


Fig. 4: Diagram of West-East approach courses to Prestwick. The ranging pattern over- 
laps the standard lattice of the North british Decca chain (No. 3), whose Master station 


and Red and Purple Slaves are also marked on the map. The base line between the Master 
and Purple Slave measures approx. 94 nautical miles. 
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Fig. 3: Dectra plan for the North Atlantic route from Prestwick, Scotland to Gander, Newfoundland. The map scale is indicated by the latitude figures (10°= 600 nautica! miles) 
approximately every 10 lanes of tracking patterns and every 100 lanes of ranging patterns are shown. 


indicating lateral displacement from track. In this way the pilot has 
at his disposal a highly accurate yet flexible navigation aid which will 
permit him to use any of the techniques used today in transatlantic 
aviation whether flying Great Circle, pressure pattern or whatever 
the situation demands. One of the great advantages of the system is 
that the Dectra transmitters would normally form part of a standard 
Decca Chain so that in addition to the increasing accuracy of the 
Dectra System as the aircraft reaches either end of the route a change 
to standard Decca can be made by the pilot at any time he chooses. 
For the first time the pilot will have continuous information available 
as to his position at all times, so that he can maintain a predetermined 


track with great accuracy and detect any changes in wind conditions 
as they occur. 


With the introduction of jet aircraft to the North Atlantic route 
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and the diverse problems their control imposes to an already complex 
situation, such an aid is of vital importance. With their need to make 
controlled climbs and descents in and out of terminal airports and 
subjection to the meteorological conditions peculiar to high altitude 
flight it is essential that such aircraft have an adequate navigational 
aid available under all conditions. It is hoped that with M.T.C.A. and 
M.o.S. support, trials will take place in the coming autumn ; in this 
way extensive data will be acquired on the performance and opera- 


tional aspects of the system so that it can be put at the disposal of 
North Atlantic traffic with the least possible delay. 
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@ Ekco Electronics Ltd., Southend-on-Sea, 
Essex : Type E 59 equipment for recording the 
radiation patterns of centimetric antennas 
(frequency range 9,300 to 9,500 mc/s). The 
whole equipment is mounted, along with the 
antenna under test, in a trailer. 


@ Neucor Inc., Pasadena, California: time 
correlation system for data being recorded in 
an aircraft and data being recorded at a remote 
location. The 5,000 c/s modulator (left) carried 
in the aircraft energizes a relay that passes the 
modulated signal to the radio transmitter. The 
signal is then picked up by the second measur- 
ing station and used to energize a relay in the 
demodulator. 
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@ Short Brothers & Harland Ltd., Preci- 
sion Engineering Division, Belfast. N. Ire- 
land : electro-hydraulic transducer for 2-stage 
hydraulic service mechanisms. The device is 
a simpler and cheaper alternative to the con- 
ventional system of an electromagnetic relay 
coupled to a spool-type slide valve. Dimensions 
2% x 2% x 1% ins. 





@ Arrowhead Rubber Co., a Division of National 
Motor Bearing Co. Inc., Long Beach, California, supplies 
flexible “ Flo-Flex "’ fluid connectors of high resistance 
to vibration, temperature variations etc. They are made 
of rubber-impregnated fibreglass with a seamless liner 
of specially compounded synthetic elastomers, and can 
be supplied in all diameters and lengths. 


@ General Electric Company, Aircraft Gas Turbine 
Division : the materials testing laboratory recently 
experimented with plastic compressor blades which 
are considerably lighter in weight and cheaper to pro. 
duce than forged steel blades. During the test pro- 
gramme five compressor stages in a J-47 jet engine 
were fitted with blades of reinforced phenolic resin 
and tested for more than 100 hours with successful 
results. As the maximum operating temperature of 
these blades is at present limited to 500° F, they are not 
yet suitable for use in modern jet engines with very 
high compression ratios. 


@ Vickers Inc., Detroit, Michigan, produces four- 
way closed-centre solenoid selector valves for use in 
aircraft hydraulic systems. Fluid temperature up to 
150° C (return-fluid temperature up to 200° C), maximum 
operating pressure 4,500 p.s.i. 











@ Centre d'Etude de Biologie Aéronau- 
tique has developed for the French Air Force 
a high-altitude pressure suit which also serves 
as an anti-G suit. As altitude increases, the 
nylon fabric suit automatically shrinks, main- 
taining a constant pressure on the whole of the 
body. For breathing purposes pure oxygen is 
fed to the helmet under pressure. 


@ The U.S. Navy’s Clothing Supply 
Office, Brooklyn, N. Y., has developed a one- 
piece airtight protective suit for crews handling 
highly corrosive rocket propellants (smoking 
nitric acid etc.). The suit is made of cotton 
fabric coated with resin-treated butyl rubber ; 
air for breathing and ventilation is fed through 
a tube via a specially protected valve. 


Equipment Round-Up 


@ G. M. Giannini & Co., Inc., New York: 
type 24118 accelerometer with magnetically 
damped spring-supported mass (right-hand 
picture) ; measuring range + 0.1 g to + 30 g. 
Left, 45176 pressure transducer with an output 
of up to 100 Volts D.C. ; measuring ranges 
from 0 to 5 up to 0 to 150 p.s.i. 


@ Vapor Heating Corporation, Chicago, 
Illinois, supplies this overheat warning control 
(Vapor Thermal Switch 3162) for bearings, 
gears and electric motors. As soon as an 
overheat temperature of 275° F occurs, the 
mercury contact thermostat causes a warning 
signal to light up in the cockpit. The control, 
weighing only 0.065 Ibs., can be threaded into 
a */, inch tap in the bearing housing, and one 
electrical contact is grounded to the metal 
housing of the control. 
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@ General Control Co., Glendale, California, 
produces motor-operated four-way. rotary se- 
lector valves for aircraft hydraulic systems with 
working pressures up to 3,000 p.s.i. The 
equipment is designed for working tempera- 
tures of —65 to + 275 degrees F. The 24-Volt 
D.C. motor changes the valve position in half 
a second at —65° F. 


@ General Electric Company, Aircraft Gas 
Turbine Division, Evendale, Ohio, is investi- 
gating the possibilities of honeycomb cons- 
truction for jet engine paris. Here a honeycomb 
core which is very much lighter in weight than 
conventional solid construction of the same 
























strength. 





@ Dowty Equipment Ltd., Cheltenham, Gloucester, has developed 
a new type of runway brake, which has been fitted in the main under- 
carriage unit of the Avro Vulcan jet bomber (picture). A hydraulically 
operated brake shoe with shaped pad of special synthetic rubber is 
extended, after the aircraft's touch-down (A), until it carries 80% of the 
aircraft's weight (B), thus considerably shortening the landing run. 
Although the wheels carry only 20% of the load, the aircraft remains 
controllable by means of the nose wheel. As the spring effect of the 
tyres is lost, a self-contained air spring has been fitted in the main 
operating cylinder of the brake shoe. 





@ Pirelli-General Cable Works Ltd., Eastleigh, Hants, an associate 
of the General Electric Co. Ltd. and Pirelli, Milan, has recently installed 
a new paper-lapping machine for use in cable manufacture. Picture 
shows the machine's 20 lapping heads applying insulating paper tape 
to an oil-filled 301 kV cable. Right, section through the oil-filled 301 kV 
cable ; from centre outwards : oil duct, conductor wires, paper insula- 
tion, protective lead sheath, silicon bronze reinforcement, protective 
casings of rubber and proofed cloth. 









@ Short Brothers and Harland Ltd., Belfast, N. Ireland : the Research 
Department has designed an aircraft handling simulator to enable a 
projected aircraft design to be “ flown” before it is built. The simulator 
consists of a dummy cockpit with normal pilot's controls and instru- 
ments, used in conjunction with an analogue computer on which the 
basic aerodynamic qualities of the projected aircraft are set. The control 
column and rudder bar are provided with potentiometers which feed 
voltages into the computer proportional to the simulated elevator, 
aileron and rudder movements. If handling qualities are not found satis- 
factory, the aircraft's characteristics can be modified by adjusting the 
computer settings until the desired response is obtained. 
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@ Sylvania Electric Products Inc., New York: twenty Sylvania 
Strobeacon units with xenon flash tubes have been installed along the 
approach path to New York International Airport. Each has a beam of 
over 30,000,000 candle power and flashes twice a second (flash duration 
200 microseconds). The flashes are arranged in consecutive order from 
the outermost to the innermost unit, giving the impression of an arrow 
of light pointing to the runway. 








High Speed Aerodynamics and Jet Propulsion— 
Volume II, Combustion Processes. Edited by 
B. Lewis, R. N. Pease and H.S. Taylor. 
Princeton University Press, Princeton, New 
Jersey, 1956 (English, 662 pages, price 
$12.50). 


Prepared with the same care as previous 
volumes (I, VI and IX) in the collection, 
Volume II gives an introduction to the com- 
plicated combustion processes in gas turbines 
and rocket power plants .The many com- 
plementary theories developed in recent years 
with a view to gaining a clearer idea of the 
validity of aerodynamic and thermodynamic 
laws are collected in condensed form in this 
book. The five main sections (Thermodynamics 
of Combustion, Chemical Kinetics of Combus- 
tion, Flame Propagation in Gases, Combustion 
of Liquids and Solids, Detonation Processes in 
Gases, Liquids and Solids) are followed by a 
section on Energy Production by Nuclear 
Reactions. Re. 


Einfiihrung in die Hubschraubertechnik. By 
Dr.-Ing. W. Just (published as Report 11 
of the German Helicopter Study Group, 
Stuttgart). Ernst von Olnhausen, Stuttgart, 
1955 (German, 185 pages, price DM 14). 


As technical and scientific head of the German 
Helicopter Study Group (Deutsche Studienge- 
meinschaft fiir Hubshrauber), the author is 
ideally placed to provide an expert introduction 
into helicopter engineering. Every pilot, engin- 
eer or mechanic who has to deal with helicop- 
ters will find in his book a precise account of all 
important questions, from the methods of 
compensating torque to maintenance and 
inspection regulations, together with type data, 
tables of design parameters, structural ex- 
amples, etc. Other chapters give a historical 
survey, basic aerodynamic notions, roof 
heliports. Finally, the author proposes a 
classification of all helicopter activities into 
25 domains, a classification which has already 
been accepted by the German Helicopter 
Research Group as a working basis. Re. 


Ergebnisse der Deutschen Béenmessungen 1939/ 
1941. — By Prof. H. Koschmieder (Vol. 2 in 
the series ‘ Flugmeteorologische Forschungs- 
arbeiten ”). Verlag Friedr. Vieweg & Sohn, 
Brunswick, 1955 (German, 148 pages, DM 14). 


Systematic gust measurements designed pri- 
marily to determine the extent of gusts in 
space and time were made near the Lindenberg 
Aeronautical Observatory between 1939 and 
1941. With the aid of a special network of 
meteorological stations set up for the purpose, 
isotherms were constructed for the gust areas, 
and variations in vertical mass distribution 
recorded (by ballon-sondes). The present 
booklet collects the data obtained in tabular 
and graphic (synoptic) form and gives a 
detailed explanation of the results, with des- 
cription of the weather conditions attending 
each measurement. Re. 


Zur Aerodynamik des Ringfliigels. Die Druck- 
verteilung diinner, fast drehsymmetrischer 
Fliigel in Unterschallstrémung. — By Prof. 
Dr. rer. nat. J. Weissinger (Vol. 198 in the 
series of research reports published by Prof. 
Leo Brandt, North Rhine-Westphalian Minis- 
try of Economics and Transport). — Printed 
in manuscript form by Westdeutscher Verlag, 
Cologne and Opladen, 1955 (German, 30 
pages, price DM 9). 

Since the design of the coleopter has re- 
awakened interest in the annular wing there 
has been a need to adapt the theory of plane 
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wings to the annular wing, i.e., to find methods 
of calculating pressure distribution, lift and 
induced drag, in particular in oblique flow. 
This requirement is largely met by the analogy 
with the normal wing theory developed by the 
author. The connection between induced drag 
and lift resembles that in a wing of elliptical 
chord distribution. The author also gives 
approximation formulae for ascertaining the 
neutral point which are sufficiently close to the 
actual values within the aspect ratio range that 
is of practical interest. Re. 





Schwingungsverhalten eines Schaufelkranzes im 
Vakuum. — By Dr.-Ing. H. Sohngen (Vol. 
191 in the series of research reports published 
by Prof. Leo Brandt, North Rhine-West- 
phalian Ministry of Economics and Trans- 
port). Printed in manuscript form by West- 
deutscher Verlag, Cologne and Opladen, 1955 
(German, 24 pages, price DM 7.80). 


The author has studied blade oscillations in 
the blade rings of axial compressors for the 
German Aeronautical Research Establishment, 
with special reference to oscillation couplings 
through the blade foot (effect on neighbouring 
blades). The present research report points to 
the similarity between the oscillation behaviour 
of rotating blade rings and gas columns in an 
annular tunnel and stresses the importance of 
this resemblance in the design of turbines. 

Re. 


Die Steuerung des Gaswechsels in Schnellau- 
fenden Verbrennungsmotoren. — By Dipl.- 
Ing. Wolf-Dieter Bensinger (Vo. 16 in the 
series “ Konstruktionsbiicher ” published by 
Prof. Dr.-Ing. Kollmann). — _  Springer- 
Verlag, Berlin, Géttingen and Heidelberg, 
1955 (German, 92 pages, price DM 12). 


A valuable aid to the engine designer. The 
author discusses with the aid of cut-away 
drawings, the qualities of gas controls, divided 
into valve and sleeve valve designs. The 
chapter “ Calculating Control Elements ” lists 
a large number of design parameters adapted 
to recent engineering developments. Deriva- 
tives of formulae have been dispensed with in 
favour of detailed examples of calculations. At 
the end of the book the author describes his 
work on rotary slide valve steering at the 
German Aeronautical Research Establishment, 
the results of which were not published at the 
time because of security regulations. Re. 


Nerven, Herz und Rechenschieber—Kurt Tank, 
Flieger, Forscher, Konstrukteur. By Heinz 
Conradis. Musterschmidt, Géttingen/Frank- 
furt/Berlin, 1955 (German, 379 pages, price 
DM 14.80). 


A both stimulating and detailed biography of 
the well-known German aircraft designer 
Kurt W. Tank, whose jet fighter designs are 
still reflected in aircraft types in use today. The 
author is a former colleague of Tank’s and is 
thus doubtless in a position to paint an accurate 
picture of his life and activity. He. 


Au-dela du Son. 
La Table Ronde, 
187 pages). 

An entertainingly written history, spiced 
with numerous anecdotes, of supersonic flight, 
from the first tentative efforts of the pioneers 
to today’s jet, ramjet and rocket aircraft. A 
French pilot who was at Farnborough during 
Whittle’s first practical experiments, the author 
knows how to interest the young in his subject. 
A number of errors in the spelling of foreign, 
particularly German, names and words could 
readily be corrected in later editions. He. 


INTER SGC AVIA 


By P.-M. Lambermont.— 
Paris, 1955 (French, 


Published by Aero- 


Deutsche Segelflugzeuge. 
Munich 15, 1954 


Verlag Hubert Zuerl, 
(German, 62 pages). 


This survey of German postwar glider 
designs gives a good account of the fruitful 
work done by German designers during the ten 
years when construction of powered aircraft 
was forbidden. The booklet describes no fewer 
than 43 types (with three-view drawings), 
from simple training gliders for home construc- 
tion to high-performance sailplanes with an 
L/D ration of more than 30. A pocket book to 
be recommended to all gliding enthusiasts. 

Re. 


Les flottes de combat 1956, by H. and 
Le Masson. Editions Maritimes et Coloniales, 
Paris (French, 360 pages, photos and drawings 
price 3,000 French francs). 


The 1956 Edition of this well-known reference 
work gives all the information at present 
available on atomic submarines, giant aircraft 
carriers, the guided missile ships that appeared 
last year and which seem to be the prelude to as 
big a revolution as that of the replacement of 
sail by steam. The navies of the world, in- 
cluding the U.S.S.R., and their air arms are 
dealt with in the customary accurate manner. 

La. 


Practical Airy Navigation (7th Edition).—By 
Thoburn C, Lyon.—Aeronautical Services, 
Annapolis, Maryland, 1955 (English, 407 p., 
numerous illustrations, price $3.00). 


This compact but thorough new edition of a 
widely circulated handbook on practical air 
navigation can scarcely be given a_ better 
recommendation than that of P. V. H. Weems. 
—Lieutenant Commander Weems (U.S. Navy), 
himself the author of a standard work on air 
navigation, writes : “ Not often does an author 
of a technical book attain the ‘ million copy ’ 
class. This high honour goes to Thoburn C. 
Lyon, formerly Chief Cartographic Engineer, 
U.S. Coast and Geodetic Survey, author of 
Practical Air Navigation. The seventh 1955 
edition is a complete and thorough revision of 
the entire text. Sections are included on Radio 
Navigation, Pressure Pattern Flight, Celestial 
Navigation and Polar Navigation. I consider 
Practical Air Navigation to be one of the out- 
standing text books on air navigation for 
student and professional use...” 

Ri. 


La Convention de Rome du 7 octobre 1952 relative 
aux dommages causés par les aéronefs aux 
tiers a la surface. By Michel de Juglart. Les 


Editions Inter-Nationales, Paris, 1955 
(French, 224 pages, price 1,300 French 
francs). 


Michel de Juglart, Professor of Air Law at the 
University of Bordeaux and author of a well- 
known textbook on air law (“ Traité Elémen- 
taire de Droit Aérien”), here gives an ex- 
ceptionally clear account of the principles 
underlying the second Rome Convention (lia- 
bility of the aircraft operator for damage to third 
parties on the surface). His book might also be 
entitled “ The sorrowful tale of an international 
agreement ”: although more than two decades 
have passed since the signature of the first 
Rome Convention (May 29th, 1933), and 
although the Brussels Protocol was added on 
September 29th, 1938 to provide the necessary 
insurance protection, the Convention has never 
received the required number of ratifications. 
In the second Convention (1952) the liability 
regulations have been considerably watered 
down to make them more attractive to go- 
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vernments.—Publication of de Juglart’s book 
was justifiably financed by France’s Centre 
National de la Recherche Scientifique. The 
work is not only instructive to the air law expert 
but concerns everyone who has ties with 
aviation and regrets its hesitating legal and 
economic development. He. 


Principes de Droit International Privé applica- 
bles aux actes accomplis et aux faits commis 
a bord d’un aéronef. By Flavie de Planta. 
Published with the support of the Fonds 
Godefroy by Librairie E. Droz, Geneva, 1955 
(French, 188 pages, price Sw.fr. 12.00). 


Up to the present there are no international 
conventions on civil law to be applied on board 
aircraft. As, however, air transport is essentially 
international in nature, and its importance in 
everyday life is constantly growing, it is high 
time that standard rules were evolved for 
dealing with legal procedures (signature of 
contracts, negotiations etc.) taking place during 
an air journey. The International Law Associa- 
tion and I.C.A.O. have already prepared draft 
agreements for the standardization of criminal 
law principles. Similar preparatory work has 
now been done in the field of civil law by the 
present study which—despite its somewhat 
complicated title—gives a clear survey of the 
material that would have to be covered in an 
international convention. 





He. 


Technique et utilisation des jauges de contrainte. 
By U. Zelbstein, Technical Director of S.A. 
SEXTA. Dunod, Paris, 1956 (French, 255 
pages, 200 illustrations, price 1,880 French 
francs). 


Theories of resistance and elasticity have not 
always been adequate to solve all the problems 
raised by the choice of structural material and 
the determination of its shape and dimensions. 
Today the engineer can use strain gauges to 
check the accuracy of his forecasts, either to 
prepare future modifications or to confirm 
projected characteristics. Strain gauges directly 
measure the strains to which material is 
subjected and can be used to solve practically 
all measurement problems, either with a view 
to direct utilization of results or as detector 
elements. The present work describes in full 
detail the use of strain gauges and their various 
types, with numerous illustrations. La. 


Books Received 


Publications scientifiques et techniques du Minis- 
téve de l’Airy.—Distributed by the Service de 
documentation et d’information technique de 
l’Aéronautique, Paris: 


No. N.T. 55: Etude thermique des écoulements 
d’aiy varéfié en végime moléculaire libre, by 
F. Marcel Devienne. 


No. N.T. 56: Mise en équations et résolution des 
réseaux électriques en végime transitoive par la 
méthode tensorielle, by A. Kaufmann, 

No. 301: Sensitométrie photographique, by 
Maurice Roulleau. 


No. 302: Nouveaux compléments d’hydraulique, 
deuxiéme partie, by L. Escande. 


No.. 303: Moupement oscillatoire avec viscosité 
et inertie, by Claire Clarion. 


No. 304 : Contribution a l'étude de l’effet de paroi 
en écoulement plan incompressible, by Jacques 
Barbieux. 

No. 305: Contribution a l'étude des milieux 
poreux, by Mladen M. Boreli. 


No. 306: Introduction a la mécanique des 
milieux continus, by Paul Anglés d’Auriac. 


No. B.S.T. 118 : Etude expérimentale et théorique 
de la décompression explosive et de ses effets 
physiologiques, by Francois Violette. 





Photo credits. Front cover : U.S. Department of Defense ; pp. 163- 
165: Air France (1), Interavia files (1) ; pp. 166-167 : B.O.A.C. (1), 
manufacturers (1); pp. 168-173: author (6), manufacturers (3) ; 
pp. 174-184: manufacturers (8), Interavia drawings (3); p. 185: 
J.A.L. (1), manufacturers (2) ; pp. 186-187 : author ; p. 188 : Collins 
Radio; p. 189: U.S. Navy (2), Carrier Corp. (1); pp. 190-191: 
U.S. Navy (3), manufacturers (1), Interavia files (1); pp. 192-193: 
manufacturers; pp. 194-195: Len Sirman-Camera Press (10), 
ATP (1); pp. 196-198: Howard Levy (2), C.E.V. (1), Sabena 
(1), K.L.M. (1), U.S.A.F. (1), manufacturers (6), Interavia files (1) ; 
p. 203: U.S. Navy; pp. 204-205: author; pp. 206-207: U.S. 
Navy (1), Secrétariat d’Etat aux Forces Armées “ Air’ (1), 


manufacturers (15). 
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The Milan Fair brings you right up to date with the 
most recent developments and latest novelties of inter- 
national production. It freshens the ideas. It provides 
new and useful contacts. It stimulates the turnover of 
the business world. 


Italy awaits you in April for the 


34" Milan Samples Fair 


An unrivalled display of world production 


In 1955: 12.738 exhibiting firms 
44 participating Nations 
93 different sections 
4.250.000 visitors 
buyers from 112 Countries 


Within the Fair Grounds there is also the “ Leonar- 
do da Vinci” heliport, a modern installation fitted 
on the terrace of one of the most central pavilions. 


The General Secretariat of the Milan Fair, the 
Honorary Delegations of the Fair abroad and the 
Italian diplomatic and consular Representatives 
will be pleased to provide you with illustrative 
material, advice and assistance. 


12th-27th April 1956 
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NEW p-1340 cytinvers 
FOR IMMEDIATE DELIVERY 


No more months of waiting! No more sky high prices! 
No more tied-up aircraft. 

Lund has captured them! New, unused R-1340 
cylinders... black or metalized finish... crated... 
F.O.B. New York... for as low as $210. In addition, 
trade-in allowances for your old time-expired cylinders 
can be made. 


Any of the following supplied from stock: 


MACHINING COMPLETE ASSEMBLIES... 15820 

AND STUD ASSYS. 15821 15822 21322 71963 
15738 15739 15740 15817 92165 92166 92167 92168 
15818 15819 20577 20578 126743 126744 126745 126746 
91532 91533 91534 92181 137446 137447 137448 137449 


Write or wire for complete quotations on these cylinders and other 
“ hard-to-find "' R-1340 parts. 


1f Personal Performance Are the Found 


Years 


ue Vl Ut, ne. 


230 PARK AVENUE, NEW YORK 17, N.Y., US.A 


e. New Jersey Montreal, Canada 
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THROUGHOUT THE YEARS - (LM THE WORLD 


Some remarkable 
pioneering feats: 


KLM inaugurates the world’s oldest air 
service still maintained by the same company: 
Amsterdam-London. 


KLM opens the first air trafic booking 
office in the world. 


KLM is the first to make use of air- 
cooled engines and all-metal propellers, also since 
1920 the first to introduce to the world the Fokker 
passenger planes which later on became the most 
widely used commercial aircraft in the world. 


1927 KLM makes the world’s first intercon- 
tinental charter flight: Amsterdam-Jakarta and 
-Khartoum. 


KLM opens the longest air route in the 
world of that time: Amsterdam-Jakarta. 


' 


KLM, as first airline outside the U.S., 
introduces the all-metal DC-2, wins the London- 
Melbourne Air Race handicap section. 


1936 KLM is the first European company to 
purchase the world’s most widely sold commercial 
aircraft: the DC-3. 

orders 


1943 KLM, as first non-U.S. carrier, 


the Lockheed Constellation. 


KLM, despite its war-shattered organiza- 
tion, is the first European airline company after 
the war to open a regular Trans-atlantic service 
to New York. 


1948 KIM is the first European company to 
put the Convair Liners into service. 


1950 KLM is the first European airline to be 
specially authorized by the U.S. Government to 
overhaul aircraft of U.S. airlines. 


cee 5 FE ee KLM is the world’s first airline to operate the 


turbo compounded Lockheed Super Constellations. 
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MAKES ALL EQUIPMENT FOR FUEL 
FILLING 
CIRCULATION 
FEED 
FOR ALL AIRCRAFT 


Ww 


LICENCES FROM HOBSON-FLIGHT REFUELLING 
_ PLESSEY-SAUNDERS VALVE 


Ww 


EQUIPS THE PRODUCTION 
MARCEL DASSAULT “MYSTERE” 
FOUGA “MAGISTER” 
S.N.C.A.N. “NORATLAS” 
S.N.C.AS.O. “VAUTOUR” 
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26 4 32, rue de Villiers - LEVALLOIS-PERRET 


























GIOVANNI! AGUSTA | onicpscxcnce suppression 


In the service of sky ballistics 





Société d'Etude de la Propulsion par Réaction 





Designs — builds — flies 


ROCKETS 


in their many applications 





Powder propellant rockets of all powers 


Liquid propellant rockets of 1,650, 3,300, 6,600, 10,000 Ibs., 
that can be cut off and restarted at altitude 





S. 3 Pp. R. — 37, rue des Acacias — PARIS dg 











COSTRUZIONI AERONAUTICHE 


ee ae Radio operations necessitate complete suppression of electri- 
PLANT AND AIRFIELD AT cal interference in ignition circuits : TITEFLEX offers the benefit 

of long experience in this special field. 
CASCINA COSTA- GALLARATE Complete installations, flexible or rigid casings, joints, you 


can be sure of complete satisfaction with TITEFLEX. 








AGUSTA-ZAPPATA AIRCRAFT 
AGUSTA BELL HELICOPTERS FENWICK '5.rue Fenelon ( Titeflex 


Representative and sole licensee for TITEFLEX Inc. Newark, N.J., U.S.A. 
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Aircraft Radic Corporation 
BOONTON, NEW JERSEY, U.S.A. 


Dependable Airborne Electronic Equipment Since 1928 


Supplies to Air Forces, Naval Air Arms and 
Civil Aviation throughout the World 


VHF omnirange receivers, VHF receivers and transmitters, 

LF receivers and loop direction finders, audio amplifiers, 

isolation amplifiers, subminiaturized automatic direc- 

tion finders, portable VHF communicators (ground or 

shipboard communication with aircraft), VHF omni- 

range signal generators and other test equipment for 
above 


Please address all communications to our 
exclusive export representatives (except 
Canada): Sterne, Carr & Farr Company, 
425 Fourth Avenue, New York 16, New York, 
U.S.A., cable address: ‘‘ Staraero " 














sd 


——lT 


Ss 
— 





ANY SKY... FLY 


DOUGLAS DC-6B 
CONVAIR LINERS 
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ITALIAN AIRLINES 














AVIATION SUPPLIES 
and EQUIPMENT 





Air Associates’ huge inventories provide a reliable 
source for thousands of pre-selected quality prod- 
ucts. Whether you need one product or a thousand 
...a gasket or an airplane... you will find Air 
Associates’ service economical and time-saving. 


at AIR ASSOCIATES YOU... 


> BUY QUALITY PRODUCTS AT LOWEST PRICES — 
Air Associates’ large purchasing power permits the 
economies of mass-buying to be passed on to you. 


* AVOID COSTLY DELAYS — we process your orders 
quickly . . . rush them in emergencies. 


» GET ALL YOUR NEEDS AT ONE SOURCE — as the 
world's largest distributor, Air Associates offers the 
greatest variety of aviation products . . . literally thou- 
sands of different types of quality items are available 
at each of our branch warehouses. 


» ARE ASSURED OF UP-TO-DATE PRODUCTS — we 
are constantly abreast of new product developments 
and stock new or improved products as soon as they 
are available. 


> CUT YOUR BUYING COSTS — many buyers buy all 
their needs from Air Associates . . . often group their 
purchases to benefit by quantity prices, one order, 
one delivery. 





FOES ccd PES ALLS ATA EE FN 2 BOERS LR 





THOUSANDS OF AVIATION 
PRODUCTS IN ONE CATALOG 


Write for your copy today! 









ADDRESS DEPT. X OF ANY OF THE 
STRATEGICALLY LOCATED BRANCHES LISTED BELOW 








IT COSTS NO MORE TO BE SURE 


SOCIATES, INE. 


TETERBORO, NEW JERSEY 


BRANCHES. ATLANTA * CHICAGO * DALLAS © GLENDALE * MIAMI * TETERBORO 
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SERVICES LINKING 





4 continents 
















Jacks Access 
Hoists _ Hoisting 
Scaffolding Handling 
i ing Shelter 
Trolleys 
Slings 
Light cranes 
Loading 
Platforms 





GENERAL DESIGN 
AND PROJECTS 


DESIGN 
AND CONSTRUCTION 
of all STANDARD AND SPECIAL 
equipment required 
for aircraft servicing 
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A JOURNEY ABOARD AIR FRANCE’S DE LUXE AIRCRAFT 


isan incomparable pleasure 


OU, as an expert, an aviation specialist, can judge better than all others the scope of the efforts 
which Air France has made during the past year to improve the comfort of its passengers. 
But do you know that you can today cross the Atlantic in the intimacy of a real cabin, furnished 
with a single or double bed, with bedstead, mattress, sheets, blankets and pillows ? By day this 
comfortable bed-room is transformed into an elegant sitting room with deep comfortable arm-chairs. 


Passengers on these aircraft can make use of two small drawing rooms, decorated in fine woods, where 


they can relax or play bridge. 


At meal-times the atmosphere becomes that of a great Parisian restaurant. The exquisite menus, 
always accompanied by fine wines and vintage champagne, are celebrated throughout the world. 


The skill of its pilots, the composition of its fleet and the extent of its network are Air France’s best 
arguments. They have made its luxury aircraft France’s able ambassadors to all parts of the world. 


AIR FRANCE 


ALL TRAVEL AGENCIES AND AIR FRANCE OFFICES 


YVAL P. 802 








MAN'S CONQUEST OF THE AIR 


First Plans for M echanical F 1oht 


“If I find that this instrument made with a screw 

be well made — that is to say, made of linen of 
which the pores are stopped up with starch — and be 
turned swiftly, the said screw will make its spiral 

in the air and it will rise high.” 


These are not words of a visionary but the careful 

notes of the man who gave the world its first detailed 
plans for mechanical flight — Leonardo da Vinci. 
Over 400 years ago he made a careful scientific 
investigation of the mechanics of bird flight, planned in 
detail the helicopter and parachute, and constructed 
many test models of flying machines. Always seeking 
improvements, he died with his work unfinished. 


“There shall be wings!” da Vinci declared. “If 

the accomplishment be not for me, ’tis for some 
other.” Today we have those wings and like da Vinci, 
keep trying to improve the ways we fly. With the 
same spirit Esso research continues to supply 

today’s new and better aircraft with new and better 
aviation petroleum products. 


It pays to ask for 


INTERNATIONAL AVIATION PETROLEUM SERVICE 





